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BOTTLE CAP 

FIELD OF THE INVENTION 
The invention relates generally to bottle caps and to seals for containers. 
5 In particular it relates to an apparatus and method that detects tampering with 
containers that are sealed with caps, such as bottles, and prevents counterfeiting 
thereof. More specifically, in a first embodiment, an RFTD tag attached to a 
bottle is disabled upon tampering with the bottle. In a second embodiment, a 
sensor is integrated with a radio frequency identification ("RFED") tag such 
10 that the output of the RFID tag provides an indication of whether the bottle has 
been tampered with, as determined by the sensor. In another embodiment it 
relates to an apparatus and method for providing an RFTD tag on a metal 
closure for a container such as a metal bottle cap. 

The invention further relates generally to an apparatus that electronically 
15 determines whether a tax for a product has been paid. In addition, it can verify 
the authenticity of the contents within a container closed with a cap or other 
closure, such as a bottle, and automatically disable itself when first opened. 
BACKGROUND OF THE INVENTION 
The wine and spirits industry loses significant revenue due to illicit 
20 activities in the supply chain. One of the problems is a proliferation of 
counterfeit goods. Another problem is goods that have been tampered with, 
where a tamperer will drain them of their original contents and replace them 
with a cheap and inferior substitute. The concern with such illicit activities 
goes even beyond the loss of the sale itself because the proliferation of a poor 
25 quality counterfeit product may hurt the reputation of an otherwise well 
respected label. Furthermore, there are concerns that a counterfeit product or 
one that has been tampered with may be contaminated with substances that 
could cause serious health problems. The industry has tried to tackle this illicit 
activity by implementing countermeasures such as holograms to help identify a 
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genuine product. However these efforts have been largely unsuccessful because 
counterfeiters have the capability of reproducing them. Consequently, 
counterfeit goods are virtually indistinguishable from the legitimate goods 
without directly examining the contents of such goods, which requires actually 
5 opening the packaging of such goods. In the case of most goods, and especially 
beverages and other foodstuffs, opening the packaging renders the goods 
worthless since they can not be resold. Therefore, there is a need for a secure 
system that will allow anyone in the supply chain, from the manufacturer to the 
customer, to easily detect whether a container has been tampered with or is 
10 counterfeit. 

It is tiierefore an object of the present invention to provide an improved 
apparatus and method for detecting tampering with containers which can not be 
easily duplicated by counterfeiters. 

It is a further object of the present invention to provide an improved 

15 apparatus and method for detecting tampering with containers with allows 
anyone in the supply chain to detect whether a container has been tampered 
with or is counterfeit. 

However, the use of an RFID tag with a metal container closure or cap 
present certain design difficulties when compared to mounting an REDD tag 

20 within a plastic cap for a container, e.g., a beverage bottle. The plastic material 
does not significantly affect the transmission of the electromagnetic signal 
transmitted to the RFID tag. As used herein, metal cap is understood to mean 
any metal closure for any type of container. Furthermore, references herein to 
bottles and metal caps for bottles is not to be understood as limiting the scope 

25 of the invention but merely illustrative of a particular application for the 
invention. At the high RF frequencies used for communication with an RFID 
tag, some u-ansmitted signal energy will diffract and reflect into a metal cap 
from the open end of the metal cap so long as the fluid contents within the 
container remain below the bottom of the cap. However, a full container will 
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likely prevent the RF signal from reaching an RFID tag mounted within a metal 
cap. Furthermore, since an RFID tag normally does not include an integral 
battery and is powered by the received RF energy, sufficient RF energy has to 
reach the RFID tag to power the integrated circuit chip on the RFID tag. It is 
5 unlikely that this would occur for an RFID tag mounted within a metal cap 
absent special circumstances, such as positioning the interrogator antenna at a 
very close range and at a specific orientation to the metal cap. Consequently, a 
conventional RFID tag mounted completely inside a metal cap does not appear 
to be practical. 

10 Microstrip antenna technology originated in microwave transmission 

lines etched into radio frequency integrated circuits and into copper-clad 
printed circuit boards. A microstrip transmission line is a metal conductor path 
(usually etched copper) separated from an expansive conducting surface 
(ground plane) by an insulating dielectric layer. The width of the transmission 

15 line and the thickness of the dielectric medium determine the characteristic 
impedance of the transmission line, and thereby the efficiency of RF power 
transmission from one device to another. If the length of the microstrip 
transmission line is adjusted to be one-half the wavelength of RF waves in the 
dielectric layer, and if one or both ends of the transmission line are not 

20 connected to a device, then that transmission line radiates energy (or receives 
it) as an antenna. Consequently, the same technology and the same process 
steps can be used to produce an antenna and the necessary impedance matching 
components, resulting in lower manufacturing costs. 

For these reasons, microstrip antennas are commonly used in connection 

25 with the interrogator of a RFID system. These antennas have the desirable 
characteristic of laying flat on a surface with minimum protrusion from that 
' surface. However, they are not commonly used on RFID tags, primarily for the 
following three reasons: 1) The characteristic length of a simple microstrip 
antenna is one-half of the wavelength, whereas it is one-quarter of the 
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wavelength for an electric dipole antenna. Consequently, for a given frequency 
of operation, the microstrip antenna must be twice the length the electric dipole 
antenna. 2) The simplest microstrip antennas have a narrower bandwidth than 
the electric dipole antenna, resulting in tighter manufacturing tolerances for the 
5 microstrip antenna. 3) Since the patch of the microstrip antenna is more 
massive than the wire antenna, the RFID tag IC chip must have more 
substantial power conversion and switching devices than is necessary for the 
wire antenna in order to modulate the backscattered RF energy return to the 
interrogator. 

10 The use of a microstrip antenna for an REED tag has been disclosed in 

U.S. Patent No. 6,215,402, which includes several designs for patch antennas 
and impedance matching components for an REED tag, and U.S. Patent No. 
6,329,915, which describes the use of an additional insulating material with 
high electric permittivity that is applied to the surface on top of the microstrip 

15 antenna in order to further reduce the size of the antenna. However, neither of 
these patents discloses the use of an REED tag having a microstrip antenna on a 
metal closure for a container. 

The use of specially designed slots etched into the interior of a patch 
antenna to broaden the bandwidth of a microstrip antenna without changing the 

20 overall form factor of the antenna is disclosed in an article by Ah, Sittironnarit, 
Hwang, Sadler, and Hayes, entitled "Wideband/Dual-Band Packaged Antenna 
for 5-6 GHz WLAN Application," that appeared in the February, 2004 issue of 
the journal IEEE Transactions on Antennas and Propagation. However, this 
article does not disclose the use of an RPTD tag having a microstrip antenna on 

25 a metal bottle cap. 

Accordingly, it is another object of the present invention to provide an 
REED tag employing an antenna that can be mounted on the exterior of a metal 
closure for a container and that provides the same functionahty as a 
conventional REID tag mounted on a plastic closure for a container. 
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It is a further object of the present invention to provide an REED tag for 
mounting on a metal cap that is not subject to close tolerances in 
manufacturing. 

Another problem associated with the sale of the alcoholic beverages is 
5 insuring that the tax or duty has been paid each bottle sold. It has been 
estimated that many millions of dollars of governmental revenues are lost each 
year because required taxes are not paid. One solution currently under 
discussion in the United Kingdom is to have stamps, in the form of strips of 
paper, placed over the top of the bottle's package to show that the tax has been 

10 paid for that package. 

It is anticipated that radio frequency identification ("REED") devices 
(commonly called "RFID tags") will soon replace bar codes as the chief way to 
identify goods. An RFID tag is pre-encoded to include information about the 
associated product to which it is attached or to contain a distinctive 

15 ' identification code. When an RFID tag is interrogated by an external reader, it 
will provide a radio signal containing that pre-encoded data. Thus, for example, 
a code can be encoded within the RFID tag that defines the product during 
checkout and this information can be read (instead of a bar code) to determine 
the type of goods and calculate its price (which is either also encoded in the 

20 RFID tag or stored in a main database and obtained based upon the product 
code). However, a great deal of concern has arisen recently relative to privacy 
issues because conventional RFID tags continue to be active long after a 
product has been purchased. This means that third parties can continue to read 
the information in the RFTD tag for the life of the product, for example, 

25 allowing these third parties to generate information about a person's shopping 
tendencies without their knowledge. 

As a result, although RFID tags can be used to distinguish between 
legitimate goods and counterfeit goods because the counterfeit goods will not 
include valid RFTD tags because of the difficulty in reproducing RFID tags, the 
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use of such RHD tags on goods is likely to raise privacy concerns if the RFXD 
tag remains active for the life of the product. 

It is therefore another object of the present invention to provide an RFED 
tag for an alcoholic beverage package which can be programmed to verify that 
5 any applicable tax or duty for that package has been paid. 

It is yet another object of the present invention to provide an improved 
apparatus and method for verifying the authenticity of the contents of a 
container which can not be easily duplicated by counterfeiters and which is 
permanently disabled upon the opening of the container for the first time. 
10 It is a further object of the present invention to provide an improved 

apparatus and method for verifying the authenticity of the contents of a 
container which can also be permanently disabled electronically. 

SUMMARY OF THE INVENTION 
The first aspect of the present invention is an apparatus and method for 
15 detecting tampering with a container sealed with a cap. Tampering is detected 
by disabling an RFID tag mounted on the container. Alternatively, the RFED 
tag transmits a first message when no tampering has been detected, and a 
second message after detecting tampering. Coiuiterfeit items can also be 
detected, since only those containers including the apparatus of the present 
20 invention are deemed original. 

Preferably, the apparatus includes a radio frequency transceiver circuit 
which will transmit a signal in response to receipt of a command, an antenna 
having a fixed length and connected to the radio frequency transceiver circuit, 
and means for preventing the radio frequency transceiver circuit from 
25 transmitting a command when the container has been tampered with. 

In a first embodiment, the apparatus includes a substrate having a first 
portion, a second portion, and, preferably, a perforation in the substrate at some 
point in between the first portion and the second portion. The first portion of 
the substrate is permanently affixed to a portion of the container in a location 
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proximal to the cap. The second portion of the substrate is permanently affixed 
to the cap. A radio frequency transceiver circuit is adapted to transmit an 
identification code upon receipt of a command to transmit and is mounted on 
the substrate. An antenna having a fixed length is connected to the radio 
5 frequency transceiver circuit and is mounted on the substrate. A portion of the 
antenna is preferably mounted on the substrate over the perforation. The 
removal of the cap from the container causes the antenna to separate, 
preventing the radio frequency transceiver from receiving any commands. 
Preferably, the perforation on the substrate is separated upon removal of the 

10 cap from the container, causing the antenna to separate. Preferably, the first 
embodiment may further comprise a security seal mounted over the substrate, 
the radio frequency transceiver circuit and the antenna. 

In a second embodiment, the apparatus includes a cap adapted to seal the 
container when connected thereto. A radio frequency transceiver circuit is 

15 adapted to transmit an identification code upon receipt of a command to 
transmit and is mounted within the cap. An antenna having a fixed length is 
connected to the radio frequency transceiver circuit and is mounted to the cap. 
A sensor that produces an output indicative of an amount of the substance 
wittan the container is mounted within the cap. A means for disabling the radio 

20 frequency transceiver when the sensor indicates a change in the amount of the 
substance within the container is also mounted within the container. Preferably, 
the sensor of the second embodiment comprises one resistor having a 
predetermined resistance and a probe connected as a voltage divider that is 
excited by a battery having a fixed voltage. The probe is formed from a first 

25 conductive rod and a second conductive second rod mounted substantially 
parallel to each other and perpendicular to a horizontal axis of the cap such that 
the probe has a low resistance when the first conductive rod and the second 
conductive rod are within the substance in the container and a high resistance 
when not immersed in the substance in the container. Alternatively, in the 
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second embodiment, a means for modifying the identification code in response 
to a command to transmit may be substituted for the means for disabling, such 
that an alternative message is sent after tampering is detected. 

Preferably, the present invention is used within containers used in the 
5 wine and spirits industry, but, as one of skill in the art will readily recognize, 
the present invention has a broad application and can be used on any filled 
container. 

A second aspect of the present invention is directed to an REDD tag 
system which communicates with a base station at a predetermined frequency 

10 for use with a container having a metal closure. The RFTD tag system includes 
an antenna and insulator adapted to be mounted to an exterior surface of the 
metal closure and an REED chip coupled to said antenna and adapted to be 
coupled to the metal closure. In a first embodiment, the REED chip is mounted 
outside the metal closure. In a second embodiment, the REED chip is mounted 

15 within the metal closure and connected to the antenna outside the metal closure 
through an electrical feedthrough connection in the metal closure. 

In a third aspect of the present invention, an apparatus for use in 
verifying the payment of taxes or duties for the contents of a sealed container is 
provided. The apparatus comprises a radio frequency identification tag that 

20 includes a radio frequency transceiver circuit adapted to transmit a signal upon 
receipt of a transmit command and mounted upon a substrate. The radio 
frequency identification tag is mounted on the container and includes 
information indicative of the payment of a tax for the container. 

In accordance with one presently preferred embodiment of this third 

25 aspect of the present invention, the apparatus comprises a radio frequency 
identification tag including information indicative that the tax for the contents 
of the container has been paid comprising a substrate, a radio frequency 
transceiver circuit adapted to transmit a signal upon receipt of a transmit 
command and mounted upon the substrate, an antenna having a fixed length 
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mounted upon the substrate and connected to the radio frequency transceiver 
circuit, and a first interconnection, means affixed to the substrate. The apparatus 
furtHer contains a cap for the container having a cylindrical portion, a closed 
end of the cylindrical portion and an open end of the cyhndrical portion, the 
5 radio frequency identification tag mounted on an inner surface of the 
cylindrical portion of the cap adjacent to the closed end such that the first 
interconnection means faces centrally inward. Finally, the apparatus contains a 
second interconnection means mounted on the container for engaging the first 
interconnection means when the cap is installed on the container such that 
10 removing the cap from the container will exert force on the substrate resulting 
in the fracture of the substrate thereby causing the radio frequency 
identification tag to become permanently disabled. 

BRIEF DESCRIPTION OF THE DRAWINGS 
These and other objects and advantages of the invention, as well as the 
15 details of the illustrative embodiments, will be more fully understood by 
reference to the following portion of the specification, taken in conjunction 
with the accompanying drawings, in which: 

FIG. 1 is a side view of a first embodiment of an apparatus according to 
the first aspect of the present invention integrated into a plastic security seal 
20 around a container and a cap; 

FIG. 2 is a side view of the apparatus integrated into the cap and 
attached to a container according to the second embodiment; 

FIG. 3 is a top view of the electronic assembly in the second 
embodiment of the apparatus integrated into the cap according to the first 
25 aspect of the present invention; 

FIG. 4 is a block diagram of an electronic assembly in a second 
embodiment of the apparatus according to the first aspect of the present 
invention; 

FIG. 5 is a schematic drawing of the electronic circuit of the apparatus 
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according to the second embodiment; 

FIG. 6 is a timing diagram of input and output signals of various 
components in the electronic circuit of FIG. 5 according to the second 
embodiment. 

5 FIG. 7 A is a perspective exploded view, FIG. 7B is a perspective view 

and FIG. 7C is a cross-sectional view of the apparatus according to the third 
aspect of the present invention; 

FIGS. 8A, 8B and 8C are front, top and side views, respectively, of the 
RFID tag of .the third aspect of the present invention; 
10 FIGS. 9A and 9B are side and top views, respectively, of the bottle 

insert assembly of the third aspect of the present invention; 

FIGS. 10A and 10B are side and top views of the central column portion 
of the bottle insert assembly of the third aspect of the present invention, FIGS. 
10C and 10D are side and top views of the plain disc portion of the bottle insert 
15 assembly of the third aspect of the present invention and FIGS. 10E and 10F 
are side and top views, respectively, of the ratchet wheel portion of the bottle 
insert assembly of the third aspect of the present invention; 

FIGS. 11A and 11B are bottom and side views of the bottle cap of the 
third aspect of the present invention; 
20 FIGS. 12A and 12B show an exploded view of the 2 parts of the bottle 

cap of the third aspect of the present invention. 

FIG. 13 is a sequential series showing the assembly of the bottle cap of 
FIG. 12; 

FIG. 14 is an enlarged view of an embodiment of the top of the bottle 
25 insert assembly shown in FIG. 9a; 

FIG. 15 is perspective view of a metal bottle cap including an RFID tag 
mounted on a top thereof according to one aspect of the present invention; 

FIG. 16 is a plot of the length of a microstrip antenna versus the 
dielectric permittivity of the corresponding insulating layer that is used to 
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calculate the size of the microstrip antenna for different applications according 
to another aspect of the present invention; 

FIG. 17 is circuit diagram of a first embodiment of the second aspect of 
the present invention; 
5 FIG. 18 is a circuit diagram of a second embodiment of the second 

aspect of the present invention; and 

HGS. 19A and 19B are circuit diagrams of a tMrd embodiment of the 
second aspect of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMB ODIMENTS 

10 The first aspect of the present invention relates to an apparatus for 

detecting counterfeit or altered containers. FIG. 1 shows a side view of a first 
embodiment of the apparatus according to the present invention. In this 
embodiment, a radio frequency identification ("RFID") chip 100 is connected 
to an antenna 110 having predetermined transmission characteristics controlled 

15 by the length thereof so that the RFID chip 100 may respond to radio frequency 
signals sent from another device known as an interrogator. Preferably, the 
RFID chip 100 is the so-called "mu-chip" manufactured and sold by Hitachi, 
but could, also constitute any similar product sold by other manufacturers, 
including but not limited to products from Nippon Electric in Japan and 

20 Intermec in the U.S. The RFID chip 100 is a radio frequency back-scatter 
transceiver that transmits a stored identification code upon receipt of a 
command to transmit. Preferably, RFED chip 100 is passive, i.e. it uses the 
received signal to power itself. As one of skill in the art will readily recognize, 
a non-passive chip (i.e. an active chip) could be used for RFID chip 100 so 

25 long as a power source, e.g., a battery, is also included. 

The RFID chip 100 and the antenna 1 10 are mounted on a substrate 120, 
preferably formed of polyimide. The substrate 120 includes a perforation 150 
close to where RFID chip 100 is mounted and is permanently affixed to a 
container 130 on a first end 180 and to a cap 140 that has sealed the container 
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130 on a second end 190. The substrate 120 is affixed in such a m ann er that the 
antenna 110 is wrapped around the circumference of the container 130 and the 
cap 20. When the cap 140 is twisted to remove it from the container 130 the 
polyimide substrate 120 ruptures at perforation 150. This causes a section of 
5 the antenna 110 to be separated and thus prevents the REDD chip 100 from 
transmitting or receiving signals from the interrogator, due to the change in the 
characteristics of antenna 110. In order to protect the RFID chip 100, the 
antenna 110 and the substrate 120 are preferably covered with a security seal 
160 which has a multiplicity of perforations 170 along which it separates when 
10 the bottle cap 140 is removed from the bottle. The cap is preferably a plastic 
cap. 

To verify the authenticity of the container 130, an interrogator is used to 
transmit an interrogation signal appropriate for the particular chip chosen for 
the RFID chip 100 (when the antenna 110 is connected and not separated). The 

15 interrogation signal may simply tell the RFID chip 100 to activate itself and 
send a response signal. Alternatively, the interrogation signal may be a more 
complex code or instruction that would require the REDD chip 100 to send a 
particular message in the response signal. Additionally, the response signal 
may contain information about the contents in the container such as the amount 

20 and type. The interrogator, however, will not receive a response signal if the 
container 130 has been opened, indicating it has been tampered with, or if the 
container 130 does not contain the apparatus at all, indicating that it is 
counterfeit, since RFID chip 100 will not receive the transmitted signal due to 
the change in characteristics of antenna 110. Therefore, in this first 

25 embodiment, a tampered bottle will be identified by its failure to respond to an 
interrogation. 

FIGS. 2 and 3 depict the second embodiment of the present invention, 
and, in particular, show how electronic assembly 200 of FIGS. 4 and 5 is 
integrated into a cap 320 that seals a container 310. 
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FIG. 2 shows the electronic assembly 200 of FIGS. 4 and 5 integrated 
into, a cap 320 and attached to a container 310. Probe 205 is formed from two 
rods 340 and 350, which are preferably substantially parallel to each other and 
conductive — preferably made of stainless steel. Rods 340 and 350 protrude 
5 from a point that is substantially in the center of the cap 320. An adhesive 360 
is preferably placed around the probe 205, in order to form a liquid tight seal 
ensuring that the other portions of the electronic assembly 200 are protected 
from contamination. The cap 320 seals the container 3 10 filled with contents 
330, and, when sealed, the bottom portions of the rods 340 and 350 extend into 

10 the contents 330. The two rods 340 and 350 are sized to a length so that then- 
end portions remain in contact with the contents 330 regardless of the angle at 
which the container 3 1 0 is oriented. 

In FIG. 3, block 300 represents battery 245, logic chip 225, Q-spoiler 
antenna 262 and voltage divider 240 of FIG. 4. The components within block 

15 300 and RFTD chip 235 are encased within the cap 320 and the two portions of 
antenna 230 go around the circumference of the cap 320. As one of skill in the 
art will readily recognize, depending upon the size of the cap 320, the two 
antenna portions 230 may run along the inner circumference or the outer 
circumference of the cap 320, or may even be embedded within the walls of the 

20 cap 320. 

FIG. 4 is a block diagram of the electronic assembly 200. The electronic 
assembly 200 is comprised of a probe 205, resistor 210, a logic chip 225, an 
RFID chip 235, a two-part antenna 230, a Q-spoiler antenna and a battery 245. 

Resistor 210 combines with probe 205 to form a voltage divider 240. 
25 Preferably, resistor 210 has a resistance of 10 Mohm, but as one of skill in the 
art will readily recognize, this value depends on the resistance of probe 205. As 
shown in FIG. 2, voltage divider 240 includes three nodes, node 290, 295 and 
296. As one of skill will readily recognize, when a fixed voltage is applied 
between nodes 290 and 295, a signal will be obtained between nodes 296 and 
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295 that will vary as the resistance of probe 205 changes. 

Q-spoiler antenna 262 is an electrically conductive body of arbitrary 
size, shape and spatial orientation such that when it is electrically connected to 
antenna 230, by logic chip 225, the resonant property of antenna 230 is 
5 effectively diminished. In many cases, the Q-spoiler antenna 262 may be the 
negative electrode of battery 245. 

Battery 245 has a positive terminal 250 and a negative terminal 255 and 
is used to excite the voltage divider 240 and to power logic chip 225, and is 
preferably of the lithium coin package style. Positive terminal 250 of battery 

10 245 is connected to positive power connection 260 of the logic chip 225 and to 
node 290 of the voltage divider 240. The negative terminal 255 of battery 245 
is connected to the negative power connection 265 (ground) to node 295 of the 
voltage divider 240, and to node 263 of the Q-spoiler antenna 262. 

The logic chip 225, which is discussed in more detail with respect to 

15 FIG. 5, includes a positive input terminal 280 that is connected to a node 296 of 
the voltage divider 240. The logic chip 225 also has a first output terminal 270 
and a second output terminal 275 that are connected to the antenna 230 at 
nodes 232 and 234, respectively. The RFTD chip 235 also has a first output 
terminal 236 and a second output terminal 238 that are connected to the 

20 antenna 230 at node 232 and node 234, respectively. The voltage divider 240 
provides a signal between nodes 296 and 295 that varies with the resistance of 
probe 205. The logic chip 225 monitors the signal provided by voltage divider 
240, and, in turn, can generate an output signal on output terminals 270, 275 
that prevents the RFID chip 235 from responding to an interrogation signal, 

25 depending on the input signal to logic chip 225 provided by voltage divider 
240. Thus, for example, when probe 205 is immersed within the contents of a 
container, the resistance of probe 205 will be much lower than the resistance of 
resistor 210, and the voltage signal provided by voltage divider between nodes 

296 and 295 will be low. Logic chip 225 allows REDD chip 235 to operate 
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normally when the signal input at terminals 280, 265 is low (for the first 
instance of insertion of probe 205 into the contents of a container). However, if 
the contents of the container are emptied (or if the probe 205 is removed from 
the contents of the container), the resistance of probe 205 will greatly increase, 
5 generating a high voltage between nodes 296 and 295 (and thus at input 
terminals 280, 265), and causing logic chip 225 to disable RPID chip 235. If 
probe 205 is reinserted into the contents of the container, after having been 
removed from the container, logic chip 225 continues to disable RPID chip 
235. 

10 As discussed above, the voltage signal output between nodes 296 and 

295 by the voltage divider 240 of FIG. 4 is a function of the resistance of probe 
205, and thus is a function of the resistance between the rods 340 and 350. 
When the probe 205 is immersed in the contents 330 of the container 310, as 
shown in FIG. 4, the resistance between the rods 340 and 350 is of the order of 

15 100 kohms and the voltage difference between nodes 296 and 295 of the 
voltage divider 240 will be low. However, when the probe 205 is removed 
from the contents 330, the resistance between the rods 340 and 350 is on the 
order of 100 Mohms, and the voltage difference between nodes 296 and 295 of 
the voltage divider 240 will be high.. The voltage difference between nodes 296 

20 and 295 of the voltage divider 240, therefore, provides an output signal that 
indicates whether the probe 205 is immersed in the contents 330. 

As one of skill in the art will readily recognize, any mechanism that can 
detect the presence of a fluid (or other contents) in a container may be used 
instead of the voltage divider 240.- For example, the level sensor may be a 

25 system that detects changes in the resonant frequency in the air space between 
the cap 320 and the contents 330. Other alternative level sensors include one 
that detects changes in the distance of a float that rests on top of the contents 
330, or one that senses a change in air pressure within the container. 

FIG. 5 is a schematic drawing that illustrates in detail the components 
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comprising logic chip 225 of FIG. 4. In FIG. 5, all components common to 
FIG. 4 share the same reference number and operate in an identical manner. 
For convenience, battery 245 is shown with positive terminal 250 connected to 
+V (node 505) and the negative terminal 255 connected to common (node 
5 500), and the power connections for logic chip 225 are not shown. In Fig. 5, Q- 
spoiler antenna 262 is shown connected to common (node 500). 

The output of the voltage divider 240, i.e., the voltage between nodes 
296 and 295, is provided to input terminal 297 of a series connection of resistor 
215 and capacitor 220. The output terminal 298 of the series connection of 

10 resistor 215 and capacitor 220 is provided to input 527 of OR-gate 525, through 
input 280 of logic chip 225. The input port 527 of OR-gate 525 is a Schmitt 
trigger input, such as is constructed in the 74HC7002 specification of a 2-input 
OR gate. The combined effects of the series connection of resistor 215 and 
capacitor 220, together with the Schmitt trigger input of OR-gate 525 is a de- 

15 bounce circuit 222, as is commonly .known to those of skill in the art. The 
output of de-bounce circuit 222 will be a logic high when probe 205 is not 
immersed in the contents of container 310 of FIG. 4, and will be a logic low 
when probe 205 is immersed in the contents of container 310. The Schmitt 
trigger output signal is clean and stable and essentially functions as a way to 

20 convert the noisy and naturally varying analog output signal of the voltage 
divider 240 into a digital signal. 

The output signal of the OR-gate 525 is connected to the clock input 513 
of D flip-flop 515. Input 513 is a positive-edge triggered clock input terminal 
of D flip-flop 515. The non-inverting output 511 of D flip-flop 515 is 

25 connected to a second input of OR-gate 525 (which may be a Schmitt trigger 
input, or may be a conventional input). The non-inverting output 511 of D flip- 
flop 515 also is connected to the single input terminals of first and second 
inverters 535 and 540 having open-drain outputs. A second output 519 of the D 
flip-flop 515 produces an inverted signal compared to the first output 511 and 
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is fed back to a data input terminal 516 on the D flip-flop 515. 

The output of the first and second inverters 535 and 540 are connected 
to the antenna 230 through the output terrninals 270 and 275 of the logic chip 
225. When their inputs are high, the low outputs of the first and second 
5 inverters 535 and 540 pull the outputs 236 and 238 of RPTD chip 235 down, 
essentially shorting them to the Q-spoiling antenna 262, and preventing the 
RFID chip 235 from communicating with an interrogator. 

D flip-flop 515 also includes a SET input 518 and a CLEAR input 517, 
both of which are asserted low. Thus, as shown in FIG. 5, the SET input 518 is 

10 tied to the positive terminal 250 of battery 245 (node 505) at input 512 and thus 
is inactive. In addition, an RC timing network comprising a resistor 580 and a 
capacitor 550 is connected between +V (node 505) and common (node 500). 
As one of skill in the art will readily recognize, the signal at node 514 will be 
low when power is first applied (e.g., when the battery 245 is installed) and 

15 will, at a rate determined by the RC time constant, charge up until a high level 
(i.e., +V) is reached. In the preferred embodiment, resistor 580 is 1 megohm 
and capacitor 550 is 1 microfarad. Thus, when the battery 245 is first installed, 
the input to D flip-flop 515 will be low, clearing the D flip-flop 515 of any 
prior states and setting the output 511 thereof low. Thereafter, the CLEAR 

20 input 517 will not change so long as the battery 245 is not removed. 

FIG. 6 is a timing diagram that illustrates the operation of logic chip 
225. The first trace 600 represents the voltage across probe 205. The second 
trace 610 is the voltage at input 280 of logic device 225. The third trace 620 is 
the signal at the output 511 of the D flip-flop 515. The fourth trace 625 is the 

25 signal at output lines 270 and 275 which connect logic chip 225 to antenna 230. 
The first significant event occurs when battery 245 is installed, which must 
occur with the probe 205 not positioned in a fluid or other container contents. 
As such, the output of OR-gate 525 will be high, as discussed above, and the 
output of D-flipflop 515 will be low because it has been reset on installation of 
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the battery 245, as discussed above. This is shown in the first portion 630 of the 
timing diagram of FIG. 6. 

At point 670 the second significant event occurs, i.e., the cap 320 is 
installed on a container 310, so that probe 205 is put in contact with the 
5 contents 330 of container 310. During the periods 630 and 640 thereafter, the 
apparatus is "set" - meaning that the REED chip 235 will be able to respond to 
interrogation by an RFBD interrogator. In particular, at point 670, the input 527 
to OR-gate 525 begins to go low, becoming a low logic level in one 
millisecond or less, as determined by the values of resistor 215 and capacitor 

10 220. When the input 527 to OR-gate 525 becomes low, the output of OR-gate 
becomes low. Since this negative-going edge signal is presented to the positive- 
edge-triggered clock input 513 of D flip-flop 515, there is no signal change at 
the outputs 511 and 519 of D flip-flop 515. Since the D flip-flop 515 had been 
cleared during battery insertion, the REED chip 235 continues to be able to 

15 respond to interrogation by an RFID interrogator. 

The third significant event 680 is the first removal of cap 320 (and the 
corresponding removal of probe 205 from the contents 330 of container 310). 
The logic chip 225 at this point disables the REDD chip 235 from 
communicating with an interrogator. In particular, upon the removal of probe 

20 205 from the contents 330 of container 310, the input 527 to OR-gate 525 
begins to go high, becoming a high logic level in one millisecond or less, as 
determined by the values' of resistor 215 and capacitor 220. When the input 527 
to OR-gate 525 becomes high, the output of OR-gate also becomes high. Since 
this positive-going edge signal is presented to the positive-edge-triggered clock 

25 input 513 of D flip-flop 515, the output toggles high, and the outputs 270 and 
275 of the two inventors 535 and 540 short the antenna 230 to the Q-spoiler 
antenna 262. This is shown during period 650 of FIG. 6. 

The fourth significant event 690 is any subsequent insertion or 
withdrawal of cap 320 to or from the contents 330 of container 310. As can. be 
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seen from FIG. 6, and in particular during period 660, regardless of the input 
527 to OR-gate 525, the output of OR-gate 525 will not change again since 
input 526 is held high by output 511 of D flip-flop 515, and the output of D 
flip-flop 515 will not change again because it can only be clocked by a 
5 negative-to-positive transition in the output of OR-gate 525, thereby preventing 
the apparatus from being reset. Thus, once the cap 320 is removed from 
container 310, the RFID chip 235 is permanently disabled (unless, as one of 
skill in the art will readily recognize, the battery is removed and reinstalled). 
As a result, the container 310 will only be verified as authentic and not 

10 tampered with when it responds to interrogation — which only occurs if cap 
320 is not removed. 

When interrogated, the RFID chip 235 may be programmed to respond 
with information identifying the particular container 310, the contents 330 of 
the container 310, the amount of contents 330 in the container 22 and/or any 

15 other information that may be useful. 

Li an alternative to the second embodiment, the RFID chip 235 may be 
combined with the logic chip 225 on a single integrated circuit. As one of skill 
in the art will readily recognize, in this situation it is possible to program two 
•different codes into the RFID chip 235 that maybe transmitted when 

20 interrogated. In this situation, the apparatus includes logic that allows a first 
response to be generated to an interrogation prior to the cap 320 being removed 
from container 310, as above, and a second response generated after being 
removed from container 310. Furthermore, one of skill in the art will readily 
recognize that this added functionality may also be provided by modifying 

25 logic chip 225 accordingly. 

The present invention offers a great flexibility in offering four 
independent features, in that the communication capabilities of each device 
may be controlled electronically (e.g., at the point of sale), mechanically (i.e., 
the tag is disabled once the cap is removed by separating two antenna portions), 
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based upon liquid level (i.e., once the cap is removed or contents have been 
siphoned out) and lack of programmabiHty (i.e., each tag has its information 
fixed upon manufacture) . 

The second aspect of the present invention relates to an apparatus and 
5 method for providing an REED tag on a metal closure. Referring now to the 
drawing, and in particular to FIG. 15 thereof, therein illustrated is a metal cap 
2100 having a RPID tag 2110 preferably employing a microstrip patch antenna 
(not shown) where the RFTD tag 2110 is bonded to the top of metal cap 2100. 
The top surface 2120 of REED tag 2110 can thereafter be decoratively printed 
10 in the same manner as conventional metal caps. 

As discussed above, the IC chip of REED tag 21 10 may be located either 
outside the metal cap or inside the cap. Locating the chip outside the cap 
results in lower manufacturing costs since no feed-through connections are 
required. However, there may be functional incentives to locate the chip inside 
15 the cap, in which case one or more electrical feed-through connections are 
required to conduct signals from the antennal patch to the IC chip. 

The microstrip patch antenna is naturally adapted to metal caps because 
the metal cap serves as the ground-plane for the antenna. The complementary 
metal surface (i.e., the patch) of the microstrip antenna is positioned on top of 
20 the metal cap with an insulating spacer between the two metal surfaces. 

Two radio frequency bands are allocated by the Federal 
Communications Commission for REED systems, 2.4 GHz and 5.8 GHz. Both 
of these frequency bands are used for other applications, including wireless 
telephones and wireless local area networks. 
25 The characteristic dimension of the antenna that causes it to be toned to 

a specific frequency (and the harmonics of that frequency) is larger for the 
simple patch antenna (one-half wavelength) than it is for a one-quarter 
wavelength electric dipole antenna, although more complex patch antennas can 
be fabricated that are the same characteristic length. Consequently, the 
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simplest (and least costly) of 2.45 GHz patch antennas would barely fit on top 
of the smallest standard metal cap (1 1/8 inch diameter). There are other 
design options that could make it possible, from a technical standpoint, to use 
2.45 GHz, although at a higher manufacturing cost. Alternatively, the 5.8 GHz 
5 microstrip antenna has a characteristic dimension of less than 1 inch and thus 
fits more easily on the top of conventional metal bottle caps. 

When using a microstrip patch antenna, the REDD IC chip may be 
located either outside of the metal cap or within the metal cap. Locating the IC 
chip on the outside surface results in lower manufacturing cost, since feed- 
10 throughs are required to connect the antenna to the IC chip when the IC chip is 
mounted within the metal cap. Although a single feed-through could be used to 
connect the antenna to the IC chip, thereby reducing manufacturing costs, when 
two feed-throughs are employed, the length of the antenna patch can be 
reduced by 50%. 

15 The microstrip antenna is preferred for a metal cap because, when 

properly designed, (1) it is more efficient receiving and re-radiating the 
resonant RF energy, (2) it offers a low profile on the bottle cap and (3) there is 
sufficient space on the top of the bottle cap to place the antenna if the system is 
operated at 2.45 GHz or at 5.8 GHz. Furthermore, the higher frequency 5.8 

20 GHz microstrip antenna allows more design freedom and could lead to a lower- 
cost metal cap with integral RFID tag. 

The characteristic length of the antenna patch, and the dielectric 
permittivity of the insulating layer, determine the frequencies at which the 
antenna may be used. Consequently, the diameter of the metal cap is the main 

25 consideration in selecting one of the two frequency bands that have been 
allocated by the Federal Communications Commission in the U.S. for use in 
RFID systems. The 2.45 GHz frequency band is widely used for RFID 
applications, while only a few systems have been developed for RFID at the 
higher 5.8 GHz frequency band. However, relevant radio technology at 5.8 
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GHz has been developed extensively for other applications such as cordless 

telephones and wireless local area networks. 

The characteristic length of the antenna patch is plotted as a function of 

the dielectric permittivity of the insulating layer at frequencies of 2.45 GHz 
5 (plot 2160) and 5.8 GHz (plot 2150) in FIG. 16. The thickness of the dielectric 

layer also has an effect on the characteristic length, at a given frequency, but 

the effect is much less than the permittivity. As seen from the plots, in order 

for the antenna patch to fit on the smallest standard size metal cap in the U.S. 

(i.e. a diameter of 1 1/8 inch shown as line 2170 in FIG. 16), the dielectric 
10 permittivity of the insulator for a 2.45 GHz antenna must be 5 or greater since 

only that portion of plot 2160 lies beneath line 2170. However, since plot 2150 

lies entirely beneath line 2170, the patch will fit on the cap with any dielectric 

material for the 5.8 GHz antenna. 

A table of the dielectric permittivity for various low-loss insulating 
15 materials manufactured by the Rogers Corp. is shown in Table I. 



Product (Rogers) 


Composition 


Relative dielectric 
constant 


RT/duroid 5880 


PTFE glass fiber 


2.2 


RT/duroid 5870 


PTFE glass fiber 


2.33 


ULTRALAM 2000 


PTFE woven glass 


2.5 


RT/duroid 6002 


PTFE ceramic 


2.94 


RO3003 


PTFE ceramic 


3 


RO3203 


PTFE ceramic reinforced woven glass 


3.02 


TMM3 


Hydrocarbon ceramic 


3.27 


RO4003C 


Hydrocarbon ceramic 


3.38 


RO4350B 


Hydrocarbon ceramic 


3.48 


RO4450B 


Hydrocarbon ceramic prepreg 


3.54 
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TA/TTv/T A. 
llYLLVJ. t 


Hydrocarbon ceramic 




TMM 6 




g 


RT/duroid 6006 


PTEE ceramic 


6.15 


RO3006 


PTEE ceramic 


6.15 


TMM 10 


Hydrocarbon ceramic 


9.2 


TMM lOi 


Hydrocarbon ceramic 


9.8 


RT/duroid 6010LM 


PTEE ceramic 


10.2 


RO3010 


PTEE ceramic 


10.2 


RO3210 


PTEE ceramic reinforced woven glass 


10.2 



TABLE I 



The data from Fig. 16 and Table I demonstrates that several dielectric 
materials are available for a 2.45 GHz RFTD microstrip antenna, e.g., TMM6 
5 and RO3210. However, it is important to note that the antenna efficiency and 
therefore the sensitivity and range of the RFID tag, diminishes at higher values 
of permittivity (e.g., TMM6 is preferable over RO3210). This increases the 
need for precise impedance matching when employing an RFID tag operating 
at 2.45 GHz. 

10 First Embodiment 

Figure 17 is a circuit diagram illustrating a first embodiment of this 
aspect of the present invention which is based upon a 5.8 GHz frequency band 
design. The RFTD tag 2210 includes a fiberglass insulator 2206 having a 
relative permittivity 2.5 that is bonded to the top of metal cap 2100, an antenna 

15 2201 that is mounted upon fiberglass insulator 2206, IC chip 2203, microstrip 
impedance-matching elements 2202 and 2205 which are also are mounted upon 
fiberglass insulator 2206 and which couple antenna 2201 to IC chip 2203, and 
microstrip X A -wave transformer 2204 that is also coupled to IC chip 2203 and 
which couples RF signals to the ground plane (i.e., the metal forming cap 2100) 

20 and ehminates the need for any direct electric connections between metal cap 
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2100 and the'RFID circuit mounted on insulator 2206. This form of coupling 
is well known among those of skill in the art of RF design. The configuration 
of this embodiment provides the lowest RFID tag cost and is generally limited 
to applications communicating via a 5.8 GHz link, since for many applications 
5 there will be insufficient room on the top of the metal cap for a 2.45 GHz patch 
together with impedance matching elements and IC chip. Design details for the 
microstrip impedance matching elements 2202 and 2205 are known to those of 
skill in the art, see, e.g., K. Chang, RF and Microwave Wireless Systems , 
Section 3.9 "Microstrip Patch Antennas", Wiley Interscience ISBN 0-471- 
10 35199-7 (2000) which is incorporated herein by reference. The number of 
quarter wavelength sections required, and their specific dimensions, are 
selected on the basis of the width of the patch, the thickness of the dielectric, 
and the permittivity of the dielectric. 
Second Embodiment 

15 Since the simplest patch atennas have only a 2% to 5% bandwidth, it 

may be desirable in terms of manufacturability to increase the bandwidth of a 
• microstrip patch antenna to ensure that RFTD tags are not tuned away from the 
frequency of the associated interrogator due to variations in component 
tolerances that arise in the manufacturing process. As one of skill in the art 

20 will readily recognize, an REDD tag having an increased bandwidth will still be 
able to communicate with an associated interrogator, even if the center 
frequency of the REDD tag varies from its intended value because of 
manufacturing tolerances, the influence of nearby dielectric materials or other 
factors. One method to increase the bandwidth of a patch antenna is disclosed 

25 in U.S . Patent Publication No . 2003/0222763 , incorporated herein by reference. 
In that publication, a method is disclosed that increases the bandwidth of a 
patch antenna by 14% or more by etching slots in the patch antenna. An 
example, based on the methods disclosed in this publication is shown in FIG. 
18 for an RFID tag system 2310 that uses a 5.8 GHz patch antenna. 
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In particular, the RFED tag system 2310 includes the same components 
as the RFID tag system 2210 of FIG. 17 and discussed above. The only change 
is the addition of a slot 2401 in patch antenna 2201. Slot 2401 in antenna 2201 
is asymmetrically shaped, and it is located off-center on the patch antenna 2201 
5 which provides patch antenna 2201 with the effect of being two antennas that 
are closely spaced in frequency, thereby increasing the bandwidth thereof. 
Third Embodiment 

In some applications, it may be necessary to position the RFID IC chip 
be inside the metal cap. For example, it may be necessary to employ the RFED 

10 tags of the present invention in a larger system having interrogators that operate 
at a 2.8 GHz transmission frequency. In that case, since, as discussed above, 
the antenna patch could take up most of the area on the top of a metal cap, only 
the antenna patch could be positioned outside the metal cap and the antenna 
connected to the RFED chip is mounted inside' the cap and connected to the 

15 external antenna via a feed-through connection, i.e., a wire connection that 
passes through the metal cap. 

FIGS. 19A and 19B disclose an RFED tag system 2410 that operates at 
2.8 GHz. FIG. 19A is a top view of cap 2100 and shows an insulator 2206 
mounted on top of cap 2100, and circular antenna 2300 mounted on top of 

20 insulator 2206. Preferably, insulator 2206 is formed from Duroid 6006 (or 
comparable) dielectric material. Antenna 2300 is connected to the components 
located within cap 2100 via feedpoint 2301. As one of skill in the art will 
readily recognize, the location of feedpoint 2301 may be adjusted to optimize 
the impedance matching to the transmission line 2202 (FIG. 19B) on the inside 

25 of cap 2100. FIG. 19B shows a bottom view of cap 2100, showing feedpoint 
2301 connecting to transmission line 2202, which, in turn, is connected to 
transmission line 2205. As in the previous embodiments, transmission line 
2205 is thereafter connected to RFED IC chip 2203. As one of skill in the art 
will readily recognize, the transmission lines 2202 and 2205 are used to 
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optimize the coupling of patch antenna 2300 to IC chip 2203. IC chip 2203 is 
connected to transmission line 2204 for coupling to the ground plane formed by 
metal cap 2100 via connection 2302. IC chip 2203 and transmission line 
components 2202, 2204 and 2205 are attached to a thin substrate 2420. The 

5 physical connections between the transmissions lines 2202 and 2204 and 
connections 2301 and 2302, respectively, may be wire bonds, as shown, or 
alternatively, substrate 2420 may be connected in other ways, e.g., sweat 
soldered or ultrasonically bonded to the connections 2301 and 2302, as 
understood by one of skill in the art. 

10 If the bandwidth of the system illustrated in FIGS. 19 A and 19B proves 

to be too narrow due to manufacturing tolerance problems, etc., a band 
widening slot can be etched in antenna 2300 in a manner similar to that 
described with respect to the second embodiment of the present invention 
shown in FIG. 18. 

15 The third aspect of the present invention relates to an apparatus for 

verifying the payment of taxes or duties for the contents of a container, and is 
based upon the inclusion of an RFID tag associated with the container. The 
RFID tag contains an electronic code which contains information indicating 
whether a duty has been paid for the product associated with such REDD tag, 

20 e.g., a bottle of spirits. The RFID tag may also be programmed to include 
identification of the contents as well as other information relevant to supply 
chain operations. An interrogator is used to communicate with the RFTD tag 
and may be a portable hand-held device or may be built into a computer, cash 
register, security exit, or the like. Whereas large counterfeiting operations in 

25 various countries are able to manufacture bottles, bottle caps, plastic bottle 
inserts, and labels that closely resemble authentic packaging, those same 
counterfeiting operations cannot afford the cost of developing the small, highly 
integrated radio chip. The RFID system may work at any of a variety of radio 
frequencies; however, the microwave frequency 2.45 Gigahertz is presently 
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preferred because its smaller wavelength results in a shorter antenna and thus a 
smaller tag than lower frequency RFID tags. In addition, this microwave 
frequency has the advantage of being approved in most countries of the world 
for RFID applications. Furthermore, RFID devices that operate at 2.45 GHz are 
5 produced and marketed by several companies worldwide. Finally, the use of 
the spread-spectrum communications protocol and special code strategies for 
the information stored in the RFTD tags effectively blocks counterfeiters from 
creating counterfeit or black-market RFTD tags in order to avoid the payment of 
taxes or duties. Preferably, the RFTD tag is mounted in the container cap (or 

10 other closure) and will be read by RFID interrogators used by legitimate 
organizers of the supply chain. When the cap is installed on the container there 
is an interconnection between the cap and the container such that when the cap 
is first removed from the container the RFID tag is disabled. 

FIG. 7 A is an exploded perspective view, FIG. 7B is a perspective view 

15 and FIG. 7C is a cross-sectional view of a presently preferred embodiment of 
the present invention. A bottle 1100 includes threads 1120 for securing a bottle 
cap over mouth 1110 thereof. According to this presently preferred 
embodiment of the invention, bottle 1100 is fitted with a tabular, preferably 
plastic, bottle insert 1200, that is tightly fitted into the mouth 1110 of bottle 

20 1 100. Bottle insert 1200 includes a ratchet wheel 1240. Thereafter, bottle 1100 
is fitted with a cap 1300, also preferably of plastic, that screws onto threads 
1 120. Cap 1 300 includes an RFID tag 13 10 mounted near the closed end of cap 
1300 such that it is longitudinally aligned with the ratchet Wheel 1240 when 
cap 1300 is screwed tightly onto bottle 1100, with a cylindrical catch 1318 

25 mounted on RFID tag 1310 interlocked with one of the plurality of ratchets on 
ratchet wheel 1240 (as specifically shown in FIG. 7B). 

One embodiment of an REDD tag 1310 adapted for use in the present 
inventionis shown in FIGS. 8A, 8B and 8C. As shown in FIG. 8A, the main 
electronic components of RFFJ tag 1310 include a radio frequency integrated 
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circuit (RFIC) 1312 and an antenna 1316. Antenna 1316 is preferably a copper 
pattern consisting of two portions, although those of skill in the art will 
recognize that other materials and patterns may be used. Each portion of 
antenna 1316 is bonded to a thin semi-flexible substrate 1315 which, 
5 preferably, is composed of a type of fiberglass that is non-absorptive of the 
radio signal. RFIC 1312 typically is attached directly to the antenna using a 
"flip chip" process that is well known to those of skill in the art of integrated 
circuit fabrication technology. Although not shown in FIG. 8A, as shown in 
FIGS. 8B and 8C, RFIC 1312 is protectively supported by an epoxy coating 

10 1314. In addition, as shown in FIGS. 8B and 8C, the top surface of RFDD tag 
1310 is preferably laminated with a plastic coating 1313 to protect antenna 
1316. Such RFIC chips mounted on a substrate and sufficiently small for use in 
the present invention are currently marketed by several vendors, e.g., Intermec 
Technologies Corporation, Alien Technology Corporation, SCS Corporation, 

15 and Hitachi Ltd. Preferably, the RFID tag selected for use includes the 
capability to be permanently disabled by receipt of a command from an 
external communicator, so that, for example, the RFID tag can be disabled at 
checkout. As stated above, the smallest RFID tags operate at the 2.45 GHz 
radio frequency, which is accepted by most countries of the world for RFID 

20 applications. 

In accordance with an aspect of the invention, as shown in FIG. 8A, a 
lateral perforation 1319 is provided near RFIC 1312 so that if both ends of 
RFID tag 1310 are pulled in opposite directions with sufficient tension, RFID 
tag 1310 will tear at lateral perforation 1319, thereby separating a significant 

25 part of the antenna 1316 from RFIC 1312. This separation renders RFID tag 
1310 permanently inoperable. Perforation 1319 in RFID tag 1310 may be off- 
center, as it is shown in FIG. 8A. Alternatively, in configurations where RFID 
chip 1312 is mounted in a hole (not shown) in the substrate 1315 of RFID tag 
1310, perforation 1319 is unnecessary because the hole provided for RFIC 



WO 2005/024745 



PCT/GB2004/003821 



29 



1312 will be the weakest point mechanically of REED tag- 1310 when no 
perforation 1319 is present. REED tag 1310 will thus naturally fracture at the 
location of RFIC 1312 in this configuration. This fracture location, at RHC 
1312, is presently preferred because it results in more complete disablement of 
5 REDD tag 1310 since there will no connection whatsoever to at least one of the 
two portions of antenna 1316. In addition, with this configuration, it is also 
possible that when the REED tag 1310 is damaged by opening the bottle, RHC 
1312 could be damaged also contributing to the permanent disablement of the 
REED tag 1310. 

10 In a presently preferred embodiment, REED tag 1310 further includes a 

protrusion in the form of a cylindrical catch 1318 that is bonded close to an end 
thereof. Preferably, cylindrical catch 1318 is bonded to REED tag 1310 on the 
side opposite to the side on which antenna 1316 is mounted. Cylindrical catch 
1318 is preferably formed from a flexible material in a hollow tubular form. As 

15 discussed in more detail below, cylindrical catch 1 3 1 8 is part of the mechanism 
by which REED tag 1310 is mechanically disabled when bottle cap 1300 is 
unscrewed from bottle 1100 for the first time after being sealed at the bottling 
facility. In an alternative embodiment, REED tag 1310 includes a slot in 
substrate 1315 instead of catch 1318. The formation of the slot in this 

20 alternative embodiment is discussed in further detail below. 

Referring now to FIGS. 9 and 10, bottle insert 1200 includes a central 
column 1210 having an outside diameter at the surface 1211 that is large 
enough to cause a tight fit when it is pressed into bottle 1100 (EIG. 7). It is 
necessary that the fit be sufficiently tight so as to prevent bottle insert 1200 

25 from rotating inside bottle 1100 when cap 1300 is removed for the first time. 
Optionally, one or more narrow longitudinal cuts 1250 may be made through a 
wall of central column 1260 to provide some stress relief as bottle insert 1200 
is pressed into bottle 1100. Also, there may be two or more radial rib members 
(not shown) supporting the wall of central column 1260 that allow it to flex 
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locally as bottle insert 1200 enters bottle 1100, and then to expand as bottle 
insert 1200 passes the narrowest diameter of mouth 1110 of bottle 1100. Since 
most bottles for alcoholic beverages are tapered on the inside, with the orifice 
being the smallest inside diameter, as seen in FIG. 10A, a shallow narrowing in 
5 the area 1270 of central column 1260 may preferably be provided to conform 
to the tapered orifice of bottle 1100, thus providing increased friction between 
bottle insert 1200 and bottle 1100. As recognized by those of skill in the art, 
various other techniques may be used to ensure that bottle insert 1200 fits 
tightly in mouth 1 1 10 of bottle 1 100. 

Bottle insert 1200 preferably includes two discs 1220 and 1230 and 
ratchet wheel 1240 that are pressed or bonded onto the top end of the central 
column 1260. Discs 1220 and 1230 fit on either side of ratchet wheel 1240. 
Plain disc 1220 is mounted below ratchet wheel 1240 and acts as a spacer 
mechanism to separate ratchet wheel 1240 from mouth 1110 of bottle 1100 and 
to provide a mechanical buffer that prevents damage to ratchet wheel 1240 
when bottle insert 1200 is pressed into bottle 1100. Upper plain disc 1230 
provides a pouring surface which may preferably be contoured to provide 
various improvements in pouring the contents from bottle 1100, although these 
contours are not shown in FIGS. 9 and 10. 

As one of skill in the art will readily recognize, although bottle insert 
1200 is shown as formed from four parts, bottle insert 1200 may also be 
manufactured as a single molded part or the central column 1210 may be 
combined with lower plain disc 1220 and ratchet wheel 1240 to form a single 
molded component to which top disc 1230 is attached during assembly. 
Alternatively, as one of skill in the art will readily recognize, one or both of 
plain discs 1220 and 1230 may also be ehminated. In addition, it is possible 
that the ratchet wheel or other protrusions could be formed direcdy on bottle 
1 100 between threads 1 120 and mouth 1110. 

Ratchet wheel 1240 operates as a conventional ratchet wheel and 
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provides a ratchet action in combination with the catch 1318. Ratchet wheel 
1240 allows cap 1300 to be twisted onto bottle 1100, which conventionally has 
a right-handed thread 1120, because catch 1318 attached to the REED tag 1310 
forces the serrations on ratchet wheel 1240 inward. However, when an attempt 
5 is made to remove cap 1300 from bottle 1100, a counterclockwise torque will 
be applied to cap 1300, pressing catch 1318 against one of the serrations on 
ratchet wheel 1240. As the torque is increased on cap 1300, catch 1318 will, in 
effect, pull on one end of RPID tag 1310 while the opposite end of REED tag 
1310 is permanently affixed to cap 1300, eventually causing RPID tag 1310 to 
10 break at perforation 1319 (or, in the event that no perforation is provided, at the 
weakest point of substrate 1316). As one of ordinary skill will readily 
recognize, the form and number of the ratchets on ratchet wheel 1240 or other 
protrusions are not significant so long as they do not interact with substrate 
1315 when cap 1300 is being installed on bottle 1100 and interact with 
substrate 1315 when cap 1300 is being removed from bottle 1100. In the 
alternative embodiment where RFID tag 1310 includes a slot instead of catch 
1318, the ratchets on ratchet wheel 1240 or other protrusions extend outward 
beyond the outer circumference of bottle 1100 at mouth 1110 such that the 
ratchets or other protrusions contact cap 1300. In this alternative embodiment, 
the indentation on RFID tag 1310 is formed so that the ratchets on ratchet 
wheel 1240 or other protrusions pass over when cap 1300 is being installed on 
bottle 1100, but they do not pass over the indentation when cap 1300 is being 
removed from bottle 1100. In both embodiments, the result is the same, 
removal of cap 1300 for the first time generates a lateral force along RFID tag 
1310 that results in the fracture of substrate 1318 and total disablement of 
RFID tag 1310. 

FIG. 11 shows how RFID tag 1310 is mounted in cap 1300. Cap 1300 
preferably includes a recess 1340 between an end of internal thread 1320 and 
the inside end 1330. Recess 1340 is only slightly wider than RFID tag 1310. 
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During manufacture of cap 1300, REED tag 1310 is installed in recess 1340 and 
permanently affixed to cap 1300 at an end 1350 of REED tag 1310 opposite end 
at which catch 1318 is mounted. REED tag 1310 is oriented upon installation 
such that as cap 1300 is screwed onto bottle 1100, the serrations on bottle insert 
5 1200 pass over catch 1318 and also push REED tag 1310 into a slight 
compression against the walls of cap 1300. When cap 1300 is screwed tightly 
onto the bottle, the serrations on ratchet wheel 1240 will line up longitudinally 
with the catch 1318 on REED tag 1310. At some later time, when cap 1300 is 
unscrewed from bottle 1100 for the first time, the serrations on bottle insert 

10 1200 will snag on catch 1318 as discussed above and the torque on cap 1300 
will apply a longiradinal force along the length of REED tag 1310, essentially 
stretching REED tag 1310 along its longitudinal axis and causing REED tag 
• 1310 to break into two parts, either at perforation 1319, if present, or at some 
other weak point of REED tag 1310, e.g., at the RFIC 1312 mounting point. 

15 Breaking of REED tag 1310 into two parts will permanently disable REED tag 
1310 because it will no longer be able to communicate due to a significant 
change in the characteristics of antenna 1316. 

The plastic cap 1300 as previously described is composed of two pieces 
(1300a,1300b) which are pressed together during assembly. This is because of 

20 the need for a recess region 1301 inside the cap. In order for the cap to be 
released from the injection mold, the cap should be made in two pieces. Those 
pieces are shown in HG. 12. The recessed region 1301 does not extend 
uninterrupted around the inside of the cap. There is a barrier 1302 that prevents 
the broken part of the tag 1310 from circulating all the way around the 

25 recession when the cap is removed from the bottle. This barrier 1302 is visible 
as hidden lines in FIG. 12b. 

The REED tag 1310 and the recess barrier 1302 are more clearly visible 
in EIG. 13. The REED tag may be bonded into the recessed region 1301 of the 
cap near the barrier 1302 as shown, or it may be locked into place by a narrow 
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slot at tie time that the two-piece cap is pressed together (not shown). 

The tag 1310 has a mechanical coiling bias built into it so that when the 
tag is fully intact, it attempts to coil radially inward and to spring the catch 
mechanism inward so that it will be snagged by the ratchet wheel 1240 as the 
5 bottle 1 100 is opened for the first time. 

The barrier 1302 has a taper on the side opposite the secured tag such 
that if the broken end of the tag 1310 were to travel all the way around the 
inside of the cap in the recession, the catch mechanism of the tag is forced in an 
outward radial motion and will be released by the ratchet tooth of the bottle 
10 insert. 

A "tag collar" is located adjacent radially to the RFTD tag so that the 
broken end of the tag does not fall out of the cap when the cap is removed from 
the bottle. A small aperture in the collar allows the catch mechanism to 
protrude into the ratchet mechanism of the bottle insert, but it does not allow 

15 the broken segment of tag to slip out. 

The catch mechanism 1318 may also have a taper, shown in FIG. 13, 
and the upper and lower plain discs of the bottle insert assembly may have 
bevels as shown in FIG. 14. As the cap 1300 is screwed onto the bottle 1100 or 
off from the bottle, the taper on the catch mechanism and the bevels on the 

20 plain discs push the catch mechanism 1318 outwards radially so that the cap 
can move past the catch mechanism without being hung up. 

Although the different aspects of the present invention have been shown 
and described with respect to preferred embodiments, various changes and 
modifications can be made which he within the spirit and scope of the 

25 invention. For example, those skilled in the art will recognize that the RFED tag 
in the second aspect of the invention could be placed in different locations and 
many other forms of RFTD structures could be used. In addition, various types 
of structures can be used to provide an interconnection between the cap and 
container such that when the cap is first removed, the RFID tag will become 
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disabled. In the first aspect, the tag may be electronically disabled. Thus, 
numerous changes and modifications can be made while staying within the 
scope of the invention which is set forth in the appended claims. 
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CLAIMS 

1. An apparatus for use in detecting tampering with a container 
sealed with a cap, comprising: 

5 a radio frequency transceiver circuit adapted to transmit a signal upon 

receipt of a transmit command; 

an antenna having a fixed length connected to said radio frequency 
transceiver circuit; and 

means for preventing said radio frequency transceiver circuit from 
10 transmitting a signal when the container has been tampered with. 

2. An apparatus for use in detecting tampering with a container 
sealed with a cap, comprising: 

a substrate having a first portion thereof adapted to be affixed to a 
15 portion of the container, and a second portion thereof adapted to be affixed to 
the cap; 

a radio frequency transceiver circuit mounted on said substrate adapted 
to transmit a signal upon receipt of a transmit command; 

an antenna having a fixed length connected to said radio frequency 
20 transceiver circuit and mounted on said substrate, adapted to be arranged so 
that a portion of said antenna is mounted over the container and a portion of 
said antenna is mounted over the cap such that removal of the cap from the 
container will cause said antenna to separate thereby preventing said radio 
frequency transceiver from receiving any commands. 

25 

3. The apparatus of Claim 2, further comprising a security seal 
mounted over said substrate, said radio frequency transceiver circuit and said 
antenna. 
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4. The apparatus of Claim 2 or Claim 3, wherein said substrate is 
positioned such that said antenna forms a magnetic configuration. 

5. An apparatus for detecting tampering with a container filled with 
5 a substance, comprising: 

a cap adapted to seal said container when connected thereto; 

a radio frequency transceiver circuit adapted to transmit an identification 
code upon receipt of a command to transmit and mounted within said cap; 

an antenna having a fixed length connected to said radio frequency 
10 transceiver circuit and mounted to said cap; 

a sensor that produces an output indicative of an amount of said 
substance within said container and mounted within said cap; and 

means for disabling said radio frequency transceiver when said sensor 
indicates a change in said amount of said substance within said container 
15 mounted within said cap. 

6. The apparatus of Claim 5 wherein said sensor comprises a 
resistor having a predetermined resistance and a probe connected as a voltage 
divider and excited by a battery having a fixed voltage, said probe comprising a 

20 first conductive rod and a second conductive second rod mounted substantially 
parallel to each other and perpendicular to a horizontal axis of said cap such 
that said probe has a low resistance when said first and second rods are in said 
substance of said container and a high resistance when said probe is not 
immersed in said substance of said container. 

25 

7. An apparatus for detecting tampering with a container filled with 
a substance, comprising: 

a cap adapted to seal said container when connected thereto; 
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a radio frequency transceiver circuit adapted, to transmit one of a 
plurality of identification codes upon receipt of a co mm and to transmit and 
mounted within said cap; 

an antenna having a fixed length connected to said radio frequency 
5 transceiver circuit and mounted to said cap; 

a sensor that produces an output indicative of an amount of said 
substance within said container and mounted within said cap; and 

means for instructing said radio frequency transceiver to transmit a 
particular one of said plurality of identification codes based upon said output of 
10 said sensor. 

8. The apparatus of Claim 7 wherein said sensor comprises a 
resistor having a predetermined resistance and a probe connected as a voltage 
divider and excited by a battery having a fixed voltage, said probe comprising a 

15 first conductive rod and a second conductive second rod mounted substantially 
parallel to each other and perpendicular to a horizontal axis of said cap such 
that said probe has a low resistance when said first and second rods are in said 
substance of said container and a high resistance when said probe is not 
immersed in said substance of said container. 

20 

9. A method for use in identifying tampering with a container sealed 
with a cap, comprising the steps of: 

attaching a radio frequency transceiver circuit and an antenna connected 
thereto to the container, said radio frequency circuit adapted to respond to 
25 receipt of a transmit command by transmitting a signal; 

disabling said radio frequency circuit when tampering with the container 
has been detected; 

transmitting a transmit command to said radio frequency transceiver 
circuit; and 
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identifying tampering with a container by the failure of the container to 
respond to said transmit command. 

10. The method of Claim 9, wherein said antenna has a first end 
5 connected to the container and a second end connected to the cap, and said step 
of disabling is accomplished by separating portions of said antenna thereby 
preventing said radio frequency transceiver circuit from receiving any 
commands. 

10 1 1 . An apparatus for use in tracking whether a tax has been paid for a 

closed container, comprising; 

a radio frequency identification tag comprising a substrate and a radio 

frequency transceiver chcuit adapted to transmit a signal upon receipt of a 

transmit command and mounted upon said substrate; and 
15 a container, said radio frequency identification tag mounted on said 

container, said radio frequency identification tag containing information 

indicating that the tax for said container has been paid. 

12. The apparatus of Claim 11, wherein said information comprises a 
20 unique predetermined code. 

13. The apparatus of Claim 11 or Claim 12, further comprising: 

a cap for said container having a closed end and an open end, said radio 
frequency identification tag mounted on an inner surface of said cap; and 
25 an engagement member interconnecting said substrate and said 

container such that removing said cap from said container results in the fracture 
of said substrate thereby causing said radio frequency identification tag to 
become permanently disabled. 
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14. The apparatus of Claim. 11 or Claim 12, wherein said radio 
frequency identification tag further comprises an antenna having a fixed length 
mounted upon said substrate and connected to said radio frequency transceiver 
circuit and a first interconnection means on said substrate, said apparatus 

5 further comprising: 

a cap for said container having a cylindrical portion, a closed end of said 
cylindrical portion and an open end of said cylindrical portion, said radio 
frequency identification tag mounted on an inner surface of said cylindrical 
portion of said cap adjacent to said closed end such that said first connection 
10 means faces centrally inward; and 

a second interconnection means connected to said container for 
engaging said first interconnection means when said cap is installed on said 
container such that removing said cap from said container will exert force on 
said substrate resulting in the fracture of said substrate thereby causing said 
1 5 radio frequency identification tag to become permanently disabled. 

15. The apparatus of Claim 14, wherein said first interconnection 
means is a protrusion affixed to said substrate or a slot in said substrate, and 
said second interconnection means comprises ratcheting means. 

20 

16. A radio frequency identification tag for use in tracking whether a 
tax has been paid for a closed container comprising: 

a substrate and a radio frequency transceiver circuit adapted to transmit 
a signal upon receipt of a transmit command and mounted on said substrate, 
25 said radio frequency identification tag containing information indicating that 
the tax for the container has been paid. 

17. An RFID tag system which communicates with a base station at a 
predetermined frequency for a container having a metal closure comprising: 
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an insulator adapted to be .mounted to an exterior surface of said metal closure; 
and 

a radio transceiver system coupled to said insulator comprising 

an antenna tuned to said predetermined frequency adapted to be 
5 mounted to an exterior surface of the metal closure; and 

an RFID IC chip coupled to said antenna and adapted to be 
coupled to said metal closure. 

18. An RFID tag system for communication with a base station at a 
1 0 predetermined frequency comprising: 

a metal bottle cap having an interior surface, an exterior surface, and an 
electrical feedthrough connection from said interior surface to said exterior 
surface; 

an insulator mounted to an exterior surface of said metal bottle cap; 
15 a patch antenna mounted to said insulator and coupled to said electrical 
feedthrough connection at an exterior point, said patch antenna tuned to said 
predetermined frequency; and 

an RFID IC chip mounted on an interior surface of said metal bottle cap 
and coupled to said patch antenna via said feedthrough connection and to said 
20 metal bottle cap. 
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FIG. 1 
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FIG. 11A 
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(54) Couvercle tournant d'un contenant. 



ff) II est decrit un couvercle tournant 1 destinS au goulot 2 
un contenant 3. L'orifice de prelevement 9 qui en fait partie 
debouche sur une gorge circulaire 10 formee entre deux 
epaulements cylindriques creux 12. 13 concentriques, profiles 
sur la parol interne 5 du couvercle 1. Afin d'obtenir un canal 
de passage 11 prScis et reglable entre I'inteneur du contenant 
3 et l'orifice de prelevement 9, il est prevu un premier troncon 
de canal 12 dans la paroi du goulot 2 et un deuxieme troncon 
t- de canal 13 dans la paroi de I'epaulement cylindrique creux 
^ central 6. Une rotation du couvercle 1 par rapport au goulot 2 
et done une orientation des tronpons de canal 12, 13 I'un par 
I rapport a I'autre, permet de fermer et d'ouvrir, entierement ou 
partiellement, le canal de passage 11. 
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"Couvercl e tournant d'un contenant " 
La presente Invention concerne un couvercle tournant destine au 
goulot d'un contenant, en particulier un contenant k savon liquide orientable 
a suspendre, comportant un orifice de prelevemenf debouchant sur une gorge 
5 circulaire formee entre deux Epaulements cylindriques creux concentrlques 
profiles sur la paroi interne du couvercle, ainsi qu'un goulot s'emboitant 
de maniere Etanche dans la gorge circulaire, jusqu'a une profondeur 
predefinie. 

Un couvercle filete de ce type est decrit dans DE-OS 26 47 750. 
10 Le couvercle filete connu possede un orifice de prelevement qui debouche sur 
une gorge circulaire, Iaquelle recoit 1 ' extremitE du goulot -du contenant, 
situee sur la face interne du couvercle. La gorge circulaire est limitee 
intErieurement par un Epaulement en forme d-anneau a insErer dans. le goulot 
du contenant et exterieurement par un deuxieme epaulement cylindrique creux 
15 de la parol interne du couvercle. Le deuxieme epaulement cylindrique creux 
peut etre glissE de maniere etanche, par le biais de sa face interne, sur au 
moins une nervure circulaire entourant le goulot du contenant, pres de 1' 
orifice d'ecoulement, et est pourvu d'un filet femelle pres de son bord 
libreja ce dernier, correspond un filet male au goulot du contenant. Le 
20 mouvement axial realise par rotation du couvercle dans le filet, par rapport 
au goulot du contenant et a son orifice, est limits "par des butees axiales. 
Etant donne que 1' Epaulement annulaire central de la face interne du 
couvercle est d'une hauteur essentiellement plus faible que celle de 1' 
Epaulement cylindrique creux pEriphErique , un mouvement axial correspondant 
25 du couvercle par rapport au goulot du contenant permet d'obtenir un 

orifice de passage entre les extremity libres de l'epaulement cylindrique 
creux central et le bord du goulot du contenant, vers la gorge circulaire 
et par consequent vers l'orifice de prElevement. 

Dans le contenant du type connu, l'orifice de sortie est formE 
30 par une discontinuity du bord du goulot du contenant, Iaquelle est 
rEalisEe dans toute l'Epaisseur de la paroi. Cet orifice ne peut etre 
confectionne a l.'aide d'outils de calibrage du type classique. De plus, 
un dosage de la quantity de substance n'est pas possible lors de son 
Ecoulement, etant donne qu'apres devissage du couvercle, l'epaulement 
35 annulaire central, lequel est insure initialement de maniere Etanche dans 
le goulot, libere toute la pEripherie du goulot du contenant. 

L'objet de la prEsente invention est de dEvelopper, pour un 
contenant dEterminE destine a etre couchE, en particulier pour une bouteille, 
une fermeture fonctionnelle intEgrEe en une piece , Iaquelle n'est pas 
40 nEcessairement du type a visser, & rabattre ou I basculer, qui permet le 
prElevement du produit que le contenant renferme et qui peut etre fabriquEe 
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Selon une autre caracteristique de 1 ■ invention, le premier trongon 
de canal peut consister en une rainure pratiquee sur la face interne du 
goulot. La rainure peut etre rdalisee sur l'epaisseur totale du goulot ; 
toutefois, afin de ne pas exercer un effet ddstabilisateur et de permettre 
5 l'apport d'un joint p^riphdrique sur la face externe du goulot, la rainure 

sera de preference prtlvue sur une partie unlquement de l'epaisseur de la paroi 
du goulot. En outre, la largeur du premier trongon de canal , -mesuree dans le 
sens circonf^rentiel du goulot, sera au moins egale a la largeur de l'orifice 
de prelevement, mesuree dans le sens circonf (§rentiel . Lorsque l'angle d ! 
10 ouverture de l'orifice de prelevement, mesurd par rapport a l'axe du 
cylindre creux, est d'environ 60°, il peut etre avantageux d'etendre- la 
largeur du premier trongon de canal a un angle d'ouverture d'environ 90°. 

Le deuxieme trongon de canal, lequel relie le cas echeant 1' 
orifice de prelevement a l'interieur du contenant, est forme de preference 
15 en raccourcissant l'epaulement cylindrique creux central dans une zone 
peripherique comprenant l'orifice de prelevement. Dans une forme de 
construction pr£f erentielle , l'epaulement cylindrique creux central est 
raccourci par voie d'une coupe en biais par rapport a l'axe du cylindre, en 
particulier sur a peu pres une moitie de l'extremite libre de l'epaulement, 
20 de maniere a obtenir un passage continu sur toute la longueur. Par exemple, 
il peut etre pratique une coupe d'une inclinaison adaptee, permettant ainsi 
de realiser une jonction avec le premier trongon de canal, en partant 
approximativement du centre de l'extremite libre circulaire (a l'origine) 
de l'epaulement cylindrique creux central, de maniere a ce qu'un "quartier" 
25 inferieur de l'epaulement cylindrique soit supprime. Une telle coupe en 

biais par rapport a l'axe du cylindre permet, par rotation du couvercle par 
rapport au goulot du contenant, d'augmenter progressivement de zero ou d'un 
minimum vers un maximum et de diminuer de nouveau progressivement vers zdro 
le mouvement d'ouverture et de fermeture du canal de passage, lorsque le 
30 couvercle est sujet a une rotation selon un angle correspondant I l'angle 
d'ouverture du premier trongon de canal. 

A la jonction entre le premier trongon de canal et le deuxieme 
trongon de canal, la hauteur maximale du canal de passage, mesuree dans le 
sens axial du cylindre, sera environ egale a la profondeur du premier trongon 
35 de canal realise a la tete du goulot et de' preference environ egale a la 

profondeur. ,de la rainure pratiquee sur la face interne du goulot. En position 
ouverte du couvercle, un ecoulement regulier du produit a travers les canaux 
alignes peut alors avoir lieu, sans qu'il se prpduise de refoulement 
remarquable. 

40 En vue d'une manipulation aisee du couvercle selon l'invention, il 

peut enfin etre avantageux de prevoir une butee de limitation de la plage de 
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rotation du couvercle par rapport au goulot, et done de la position d'ouverture 
et de fermeture du couvercle, sur le goulot du contenant et sur la paroi du 
couvercle entourant le goulot. II peut par exemple etre avantageux de concevoir 
les outers de limitation de la position d'ouverture et de fermeture entre un 
5 ergot sur la face externe du goulot et un evidement pratique" dans le sens 
circonferentiel du cylindre a 1'extremite libre de 1'epaulement cylindrique 
peripherique. Au lieu d'un seul ergot sur la face externe du goulot, 11 peut 
Element y etre prevu deux ergots; en mSme temps, un seul contre-ergot solidair 
du couvercle suffit eventuellement. Des arrets de ce type permettent de definir 
10 et de limiter 1'angle de rotation du couvercle par rapport au goulot. Le cas 
echeant, il en rdsulte une manipulation simplifiee du dispositif de fermeture 
et en particulier une plus grande facility de recherche de rSglages determines. 

A ce propos, 11 y a lieu de pr^ciser que 1 'angle d'ouverture, mesurtS 
par rapport a l'axe des e-paulements cylindriques creux, de l'orifice de 
15 prellevement, du premier troncon de canal, ainsi que de 1-evidement prevu h 1' 
extrSmite libre de 1'epaulement cylindrique creux peripherique, s 'Slevera 
progressivement, de preference a environ 60", environ 90° et environ 180" 
minimum. Cette distribution de valeurs et une largeur radiale de l-oiifice 
de prelevement d-un ordre de grandeur de 1,0 mm permettent d'obtenir, lors 
20 d'une utilisation du systeme en tant que dispositif de fermeture d'un 
"distributeur" de savon liquide,' des resultats de f onctionnement 
particulierement avantageux. 

Afin de reunir le couvercle et le goulot, il est prevu^de maniexe 
preferentielle, dans le systeme de fermeture selon 1 ' invention, un assemblage 
25 a emboltement. L 1 assemblage doit evidemment permettre une rotation du 

couvercle par rapport au goulot. Le goulot du contenant possede de preference 
un rebord d'arret circulate, tandis que 1'epaulement cylindrique creux" 
peripherique est pourvu, sur sa face interne, d'une butde d' emboltement 
circulaire corr espondante , destine au rebord d'arrSt. En meme temps, 11 peut 
30 etre avantageux de protdger la zone situSe entre le goulot du contenant et les 
paroas internes de la gorge circulaire formee entre 1 -epaulement cylindrique 
creux central et l'epaulement cylindrique creux peripherique, centre 1- 
infiltration ou la penetration de produit. La face externe de I'epauiement 
cylindrique central et la face interne du goulot seront de presence aJusWes 
35 l'une par rapport a l'autre. 11 peut toutefois etre prevu, sur la face 

externe du goulot du contenant, des nervures circulaires dont la crete s' 
ajuste de maniere etanche a la paroi interne de l'epaulement cylindrique creux 
peripherique. Afin'de faciliter 1 ■ emboltement mentionne ci-dessus et de 
renforcer Vetancheite de f onctionnement de 1'ensemble, le goulot du contenant 
40 et/ou les parties contigues du couvercle peuvent par exemple etre faoriques 
dans une mati&re eiastique souple et compressible. 
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Oes particularity de ^invention sont exposees par la suite a"l- 
aide de la representation schematique en annexe : II y est represente : 

Figure 1 - une coupe, verticale a 1'axe du cylindre, du dispositif 
de fermeture en position ouverte ; 
5 Figure 2 - une vue du dessus du couvercle ; 

Figure 3 - une coupe a travers un couvercle en position fermee, 

emboite sur un goulot de contenant; ladite coupe etant 
effectude apres une rotation de 90° de la figure 1 ; 
Figure 4 - une vue du dessous des Elements vus en coupe suivant 
10 la figure 3 ; 

Figure 5 - une coupe a travers le goulot du contenant ; 
Figure 6 - une vue de cote du goulot du contenant; et 
Figure 7 - une vue du dessus du goulot du contenant suivant la 
figure 5 ou 6. 

15 Le dis P° sit ^ ^ fermeture suivant ^invention, represents au moyen 

des figures 1 a 7, consiste en un couvercle designe dans son ensemble par le 
repere 1 et en un goulot, designe dans son ensemble pax le repere 2, d'un 
contenant 3. Le couvercle 1 est constitue de la coiffe 4, au sens etroit, 
comportant un epaulement cylindrique creux central 6 et un epaulement 
20 cylindrique creux peripherique 7 profiles sur la face interne. Les epaulements 
cylindriques creux ainsi que la coiffe 4, de preference, sont concentriques et 
possedent un meme axe de cylindre 8. Un orifice de prelevement 9 est p rev u 
dans la coiffe 4. Cet orifice de prelevement 9 debouche dans la gorge 
circulate 10 formee entre les deux epaulements cylindriques creux 6 et 7 
25 de la face interne 5 de la coiffe 4 . L ,„ lf ice de prelevement , peyt ^ 

une largeur de 1,0 mm par exemple, mesuree dans le sens radial, et peut 
s-etendre sur 60° par exemple dans le sens circonfer entiel (Figure 2). 

Suivant ^invention, la jonction entre l'orifice de prelevement 9 
et 1'interieur du contenant 3 est realisee par le biais d'un canal de 
30 passage designe dans son ensemble par le repere 11, lequel consiste en un 

premier troncon de canal 12 et un deuxieme troncon de canal 13. Le premier ■ 
troncon de canal 12 se situe dans la parol du goulot 2, le deuxieme troncon 
de canal 13 est forme dans la parol de 1 -epaulement cylindrique creux central 6 
et plus precisement a la place d-une partie de ladite parol. Le canal de 
35 passage ll entre 1-orifice de enlevement 9 et l-interieur du contenant 3 
peut Stre ouvert ou ferme par le biais d'un deplacement 1-un par rapport a 
1 'autre des troncons de canal prevus respectivement dans le couvercle 1 et 
le goulot 2. Afin de realiser le deuxieme troncon de canal 13, 1-epaulement 
cylindrique creux central « peut etre raccourci dans une zone peripherique 
40 renfermant l-oxifice de prelevement 9, de maniere I ce que, lors d-un 
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emplacement du couvercle l nar , ^ 

pf ' . t 1 Par rapport au 3° ul °t 2, les trongons de canal 12 

et 13 soxent au noins aligned et ferment un canal de passage 11. 

0ans i, exemple de r , alisationj Vi „ ulwnt cyUndrique creux cent 
S est xaccourci par le biais d'une coupe U en biais par rapport a 1-axe du 
oylindre 8, en particular sur I peu pres une moitie de L.xtrfaiM libra 
- 1 apaulement 6, de maniere a obtenir un passage ininterrompu, ma is 
neanmoins inflechi sur tout, la -longueur. En definitive, il ne s-agit plus d- 
un canal (13) au sens etroit, mais d'un large orifice de jonction l5 avec le 
premier trongon de canal 12. Toutefois, dans 1-esprit de Invention, un tel 
o.if«. est consider, comme canal ou troncon de canal. La hauteur du canal de 
passaae 11 & la i-nr,«<-« it 



*— —"-a.. u. a MsuLBur au canal de 
a 9 e H a la Jo noti.„ u entre Je pre „ ler et Je aeuiii6>e ^^^^ ^ 

2,13. . sure. dans le sens a „ lal „„ ^ ^ ^ 

» la pr.fondeur de l. ralnurepr.tld.de. sur face lntetna g „ ulot 
7; " prSse "'- t . «■"• 1-.X..P1. de relation, le pre.ler troncon de 



:anal 12. 



L, goulot 2 du contenant 3, destine a 6t re introduit d.n. le gorge 
oarcul.tr. 10 eotre 1'epaule.eot cylindrlque cr.ux central 6 .t , .*„ , . 
c^ndrlque creux p„lp h , llque 7 , pegt ^ J ^ 

™ olroulaire u et un redord d .„ rtt olroul.lre ord 

20 .arret 17 dolt corresponds un. ..... 1 8 egel.nent circulate au, la face 

interne de Lepaule.ent oyll„drl,ue creux peripn.rlque 7, de .ani.re a oe 

ZlTT' P T stte "° 01 " s 1,alde de la buUe 18 sui >° 

23 ex J S> ' 1SqUel ° ff " U •»Jol"f.nt ay.c uoe 

I d 8 . , " " tatl °" " C0U, " CU 1 """t - ^.t 2 

ou systems, lors de sa rotation neoanlque. 

Oans 1. position de rotation relative, suivant la flguIe , ,„ 

^r^r^r r ruche - p - ia pa — 

una i*„». ... 1'orrflce de prele.e.ent 9, lors d> 

P art 1 ieVd T '°~ ' PaItl1 * 18 ™ — • » 

33 o ; p r: d ; 9o " do ia ia — - 

cyll dr. . ' : 1 d " Pa " 89e 15 ' -ns axial du 

cy^inore 9, entre le deuxieme troncon de canal n , t , 

canal 1 2 est diminuee et, pax cons J h " tr ° n5 ° n «" 

contenant , ""sequent, l ors d'un bref basculement d, 

contenant, l'ecoulement du produit dans le sens de la „ 
Pxoportionnellement. Lors d-une rotation olu I 
40 de 1-axe 8 et h, , ^portante du couvercle 1 autour 

cvl n " " d&PlaM ^ im P-tant de Lepaulement 
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sorte que le passage 15 se trouve entlerement obturd, le produit ne peut 
plus s'dcouler du contenant 3. Oans l'exempie de realisation, ce cas a lieu 
au plus tard lorsque le couvercle 1 a subi une rotation d'environ 90° par 
rapport au goulot 2 du contenant 3. 
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Liste des reoeres de igfdrenrp 

1 = Couvexcle 

2 = Goulot 

3 = Contenant 

4 = Coiffe 

5 = Parol interne (4) 

6 = Epaulement central 

7 = Epaulement periphirique 

8 = Axe du cyllndre 

9 = Orifice de prglevement 

10 = Gorge circulaire 

11 = Canal de passage 

12 = Premier trongon de canal 

13 = Oeuxieme troncon de canal 

14 = Coupe 

15 = Jonction ou. passage (12/13) 

16 = Levre d'dtanche'ite' 

17 = Rebord d'arrSt 

18 = Butde 

19 = Ergot d'arret 

20 = Extension 

21 = Sens de la fleche 
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RE VENOICATIONS 

1. Couvercle tournant (l) destin<§ au goulot (2) d'un contenant (3), en 
particuller un contenant a savon liquide orientable a suspendre, comportant 
un orifice de prelevement (9) d^bouchant sur une gorge circulaire (10) forraee 

5 entre deux epaulements cylindriques creux concentriques (6, 7) profiles sur 
la parol interne (5) du couvercle, ainsi qu'un goulot (2) s'emboitant de 
maniere etanche dans la gorge circulaire (10) , jusqu'a une profondeur 
prddefinie, caractirise en ce qu'il est obtenu, lors de la rotation du 
couvercle (1) par rapport au goulot (2), un canal de passage (11) entre 1' 

0 orifice de prelevement (9) et l'interieur du contenant (3), par le biais de 
la realisation d'un alignement entre un premier trongon de canal (12), forme 
dans la parol du goulot (2), et un deuxieme trongon de canal (13) forme" dans 
la paroi de l'epaulement cylindrique creux central (6). 

2. Couvercle suivant la revendication 1, caracterise en ce que les longueurs 
5 individuelles des trongons de canal (12, 13), mesurees dans le sens de I'axe 

longitudinal du goulot (8), sont respectivement plus petites et la somme des 
longueurs individuelles plus grande que la longueur . totale du canal de 
passage (11). 

3. Couvercle suivant la revendication 1 ou 2, caracterise en ce que le 

1 premier trongon de canal (12) consiste en une rainure pratiquee sur la face 
interne du goulot (2). 

4. Couvercle suivant une ou plusieurs des revendications 1 & 3, caractdrise 
en ce que la largeur du premier trongon de canal (12), mesuree dans le sens 
circonferentiel du goulot (2), est au moins egale & la largeur de 1'orifice 
de prelevement (9), mesuree dans le sens circonf drentiel . 

5. Couvercle suivant une ou plusieurs des revendications 1 a 4, caractdrise 
en ce que le deuxieme trongon de canal (13) est forme en raccourcissant 1< 
e'paulement cylindrique creux central (6) dans une 2one periphdrique 
comprenant 1'orifice de prelevement (9). 

6. Couvercle suivant la revendication 5, caracterise en ce que 1 ' epaulement 
cylindrique creux central (6) est raccourci par voie d'une coupe (14) en 
biais par rapport a I'axe du cylindre (8), en particuller sur I peu pres la 
moitie de l'extremite libre de 1 Epaulement (6), de maniere a obtenir un 
passage continu et ininterrompu sur toute la longueur. 

7. Couvercle suivant les revendications 3et 6, caracterisi en ce que la 
hauteur maximale du canal de passage (11), mesuree dans le sens axial du 
cylindre (8), a la jonction (15) entre le premier trongon de canal (12) et 
le deuxieme trongon de canal (13) est environ egale a la profondeur de la 
rainure pratiquee sur la face Interne du goulot (2), ladite rainure formant 
le premier trongon de canal (12) 
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8. Couvercle suivant une ou plusieurs des revendications 1 a 7, earactirlsa 
en ce q ,n est prevu une butee de ^ M) ^ ^ ^ 

couvercle (l) par rapport au goulQt (2)> ^ ^ ^ 

couvercle entourant le goulot, en particle, entre un ergot d-arret (1 

ur a face externa du goulot ( 2 ) et une extension (2Q) & 
de 1 epaulement cylindrique creux pSripherique (7). 

9. Couvercle suivant une ou pl usie urs des revendications 1 a 8, caracteris* 
en ce que l,n fll e d-ouverture, m esure par rapport a Vm du cylindre ^ 
de 1 orifice de prdleve.ent (9), du premier troncon de canal (12) et la 
largeur circonferentielle de Intension ( 20 , servant d-arret, prevue a 1 » 
extreme libra de Lepaule.ent cylindrique creux peripheric (7), s-elevent 
Progressives a environ ,0=, environ 90° et environ 180° minimum. 

10. Couvercle suivant une ou plusieurs des revendications 1 a 9, caract.rise 

:: :z::~ e un assembia9e & emboite - nt — - — -in 

11. Couvercie suivant la revocation 10, caracterise en ce que le goulot (2) 
u c t ( . 3) possfede un rebor d , arr§t (i7) circuigire e ; en • (2) 

lemen cylindrique creux p.rip.rique (7) pr , sente une 
18) circulaire sur sa face interne, destine au rebord d-arret (17) 

12. Couvercle suivant une ou plusieurs des revendications 1 » llf caracterise 
en ce que ie goulot {2) du contenant ( „ ^ ^ ^ ««"-!.* 
e anch ite US) clrculaire sur sg ^ externe; d „ ta c m , 

m^^T 1 " 4 & 13 face inteine de ^~ — — 
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FIG.1 
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FIG. 3 
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(71) We, SOCIETE D'ETUDES, DE 
RECHERCHES ET DAPPLICATIONS 
SCIENTIFIQUES ET MEDICALES 
(E.R.A.S.M.E.) a French Company of 67, 

5 Avenue De Wagram, 75-Paris 17E, France and 
RENE CLAUDE, a citizen of France, of 13, 
Rue Des Hauts-Gloseaux, 92-Sevres (Hauts 
De Seine), France, do hereby declare the in- 
vention, for which we pray that a patent may 

10 be granted to us, and the method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement : — 
The present invention relates to capsules 
and like self-supporting medicinal dosage 

15 forms comprising a shell formed of thermos 
plastic and to processes for producing the 
same. 

Gelatine capsules have been in use for many 
years as a medicinal dosage form. It has re- 

20 cently been suggested that gelatine be replaced 
by certain other polymeric substances such as 
hydroxyalkylcelluloses. In both these cases 
the production process consists of immersing 
a capsule-forming mould into a solution of the 

25 polymeric substance (gelatine or hydroxyalkyl- 
eeUulose), withdrawing the mould from the 
solution so as to 'obtain, on the mould surface, 
a substantially uniform coating of the solu- 
tion, and drying this coating to form a self- 

30 supporting film -or skin which' constitutes a 
capsule. 

It is also known- that coated tablets or 
powders may be produced by impregnating 
tablets or powders with a solution or dispersion 

35 of at least one polymeric substance, and then 
drying the impregnated tablets or powders to 
form a film of the polymeric substance(s) 
covering the tablets or powders. 

As will have been appreciated the processes 

40 described in the two preceding paragraphs are 
" wet " processes. They incur substantial dis- 
advantages which may be eliminated or re- 
duced by the present invention. 
It has been suggested to produce threads 

45 or packagings for medical use by plastic con- 
version of polyvinyl -alcohol, but it was found 



that plastic conversion of polyvinyl alcohol 
by conventional processes for conversion of 
plastics materials produced a product which 
was of low solubility or insoluble, and which 50 
was brittle and not suitable for use in -capsules. 

The present invention renders possible the 
industrial production of self-supporting medi- 
cinal dosage forms such as capsules which may 
be administered together with medicines which 55 
they contain and which 'dissolve, 'disintegrate 
or become porous within the human body, 
thereby releasing the medicines. 

The invention provides a process for pn>- 
ducing capsules and like pharmaceutical dbs- 60 
age forms having a medicinally-inert shell 
comprising shaping by fusion in the absence 
of a solvent at least one thermoplastics selected 
from the following specified materials to 
form a medicinally-inert shell having sufficient 63 
thickness so that it is self supporting. 

(a) Vinylpyrro'lidone/vinyl 



(b) Polyacrylic acid; 

(c) polymethaerylates; 

(d) polyoxyethylene having a molecular 
weight between 600,000 and 4,000,000; 

(e) hydroxypropyl cellulose; and 

(f) polyvinyl alcohol having an ester index 
higher than 200. 

These thermoplastics should be pharma- 
ceutically acceptable. In some cases, they 
should dissolve or 'disintegrate in a selected 
region of the digestive tract. They should 
above all be workable and able to be formed 
to shape whilst in the plastic state by industrial 
processes which allow the production of cap- 
sules -and packaging means in very great 
numbers. 

The shaping may 'be performed by injection, 85 
moulding, heat-forming or depositing and fus- 
ing powder on an arbour. 

It is envisaged that the capsules or other 
self-supporting dosage forms may be ad- 
ministered orally, rectally or vaginally and the 
shell will dissolve, 'disintegrate or become 
porous under the action of the physiological 
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environment thereby releasing medicament 
contained; in the shell. 

. A thermoplastics usable according to the in- 
vention should be non-toxic, and should, (in 
5 some cases) dissolve or disintegrate in a 
selected region of the digestive tract. They 
must also complementarity be able to -with- 
stand conversions and forming to shape in the 
molten or fused state so that the self-support- 

10 ing capsules or other packaging means can be 
produced on an industrial scale. This is the 
reason why, among the thermoplastics corre- 
sponding to the above criteria, the applicants 
have chosen a particular group of thermo- 

15 plastics according to the invention, these ther- 
moplastics may be employed singly, or mixed 
with each other, or with additives, such as 
plasticisers, antioxidants and release agents. 
According to nhe invention, it is thus pos- 

20 sible to employ vinylpyrrolidone/acetate co- 
polymers. The preferred copolymer has a 
vinylpyrrolidone/vinyl acetate ratio of 60 : 40, 
a density of approximately 1.27 and a melting 
point of approximately '165 0 C. These copoly- 

25- mers are water soluble within a very wide pH 
range; they are preferably employed with 
plasticisers, among which may be mentioned 
dioctyl phthalatej glycerin and sorbitol and 
with release agents such as stearamide, ole- 

30 amide and calcium stearate, and with- conven- 
tional anti-oxidants. They may be used alone 
or mixed with: other plastics materials applic- 
able according to the invention, in particular 
with polyvinyl alcohols having a higher ester 

35 index than 200, and polyacrylic acid, or even 
with other compatable plastics materials such 
as cellulose polyacetate. The copolymers of 
vinylpyrrolidone and of vinylacetate may be 
applied according to the invention by means 

40 of the different processes specified, in which, 
the fusion of the product plays a part; the tests 
performed have shown however that these 
coplymers were more particularly appropriate 
for the mjection-moulding process. 

45 It is equally possible to employ polyacrylic 
acid alone or mixed with additive such as 
plasticisers, anti-oxidants and/or release 
agents. Polyacrylic acid may be mixed with 
other thermoplastic (materials according to the 

50 invention and more specifically with the co- 
polymers of vinylpyrrolidone and vinyl ace- 
tate. This polyacrylic acid usable for the pro- 
duction of self-supporting capsules or other 
packaging means according to the invention 

55 and whose melting point is of approximately 
120 to 135°C, has the property of being 
soluble in a weakly alkaline environment and 
insoluble in an acid environment,- it is thus 
possible by application of this polymer, to 

60 produce gastro-resistive and entero-soluble 
capsules or packaging means. Packaging 
means possessing properties of this nature are 
unknown at present. 
Polymethyacrylates are equally applicable 

65 according to the invention. The preferred 



methacrylate polymers are: polybutylmeth- 
acrylate and polydhnemylaminoethyl meth- 
acrylate which -is soluble in an acid environ- 
ment and is consequently suitable for the pro- 
duction of dosage forms which are soluble <-.r 70 
dispersible in the stomach, and the copolymers 
of methyl methacrylate and of methacryHc 
acid which, depending on their methacrylic 
acid content, become soluble in a basic en- 
vironment and consequently become viable for 75 
the production of capsules or packaging means 
which do not dissolve or disintegrate except 
in an intestinal environment. As with the other 
polymeric substances applicable according to 
the invention these polymethacrylates aid co- 80 
polymers may be employed mixed with differ- 
ent additives and with different other poly- 
meric substances such as polyoxyethylenes or 
polyvinyl acetate. 

It is equally possible to employ the poly- 85 
oxyethylenes having a molecular weight be- 
tween 600,000 and 4,000,000. Such polymers 
proved to be particularly appropriate for ap- 
plication by the heat-moulding process even 
without employing plasticisers. To increase the 90 
rigidity of the material, fillers having a re- 
inforcing action such as silica, kaolin or chalk 
may be incorporated into the polyoxyethylenes. 
The polyoxyethylenes may be mixed with other 
plastic materials such as polyacrylic or poly- 95 
carboxyvinyl substances, with which it forms 
complex polymeric substances. 

A hydroxypropylcellulose having a mean 
molecular weight Mw = 275,000 is equally em- 
ployed. This material simultaneously has the 1UU 
properties of solubility thermoplasticity and 
surface-activity. Owing to this fact, it is wholly 
suitable for injection moulding owing to its 
qualities of fluidity when hot, and of anti- 
■adhesion capacity. It has been observed that 105 
the grades having a high molecular weight 
(Mw= 900,000) are brittle, and those having 
a low molecular weight (Mw= 75,000) are 
soft. Thanks to the self-lubrioating nature of 
the substance, plasticising is unnecessary. The 110 
incorporation of an anti-oxidant, for example 
Irganox 1076 (0.2%) prevents (discolouration 
of the product at 'high temperature. 

It has been .discovered that hydroxypropyl- 
cellulose is equally appropriate for extrusion 115 
of plates and for heat-moulding. It is com- 
patible, in particular, with polyoxyethylene, 
the other cellulose derivatives, and gelatine. 

Finally, according to the invention, it is 
equally possible to employ a polyvinyl alcohol 021 
having a high ester index, of the order of 200 
to 300, or a molecular degree of hydrolysis of 
70 to 80%. The polymer in the form of 
powder of a fineness between 100 and 200 
microns, is deposited by means of a spraygun 125 
of a fluidised bed on an arbour heated to 
320°C. The grade of powder most suitable 
for this application has a density of 1.27 to 
1.30 and a melting point of approximately 
130°C. To prevent thermal degradation of the 130 



polyvinyl alcohol employed in this process, 
it is appropriate to protect the same by in- 
corporation of up to 0.4% of " Irganox 1076 ". 
It has teen observed that the release agents 
5 which are surface active as a rule, should be 
excluded from the composition of the mixtures, 
owing to the fact that they raise the risk of 
delaying the agglomeration of the plastic pow- 
ders and their fusion. To improve the fluidity 
10 of the polymeric substances in the molten 
state, a plasticiser (5%) such .as glycerine or 
propyleneglycol, may be added to .the polymer. 

If it is intended, for production of self- 
supporting capsules and dosage forms, to em- 
15 ploy polyvinyl alcohol, it is necessary to make 
an appropriate choice of the initial polymeric 
substance and equally of the process for con- 
version of this initial material. If these choices 
are inappropriate and do not correspond to 
20 the invention, packaging elements which are 
insoluble or non-disintegrable are frequently 
obtained, since the initial material has under- 
gone a definite number of chemical conversion 
such as, for example reticulations. 
25 The invention is illustrated by the following 



Example 1 

In a mixer of the " belt " type, heated to 
60°C, a mixture of the following ingredients 
was prepared: ~ " 

Polyvinylpyrrolidone/vinyl 

acetate copolymer (density 1.27, 

melting point 165°C) loo cr 

Stearamide (release agent). 6 parts by weight 
35 Irganox 1076 (anti-oxidant) 0.4 „ „ „ 

Dioctyl phthalate " 
(plasticiser) 30 , ' 

_ Capsules were produced by injection mould- 
ing of this mixture with a piston press heated 

w to 170°C, using a pressure of 1000 kgs/cm 2 . 
The capsules were rigid; smooth and shiny, 
and had a length' of 16.7 mms, a diameter of 
6.6 mms and a wall-thickness of 0.1 mm. 

■ Sheets having a thickness of 1 mm were 
produced on an extrusion press equipped with 
a flat (orifice) 'die-plate, which were employed 
to produce capsules by heat-moulding. 



-example / 

™ £ homogenising operation was performed in 
3" a bladed mixer on a mixture having the fol- 
lowing composition : 
Folyacrylic resin (density 1.2 — 

melting point 122°C— 135°C) 100 g 

Stearamide (release agent) 4 parts by weight 
55 Irganox 1076 (anti-oxidant) 0.4 „ „ „ 

Oapstules were made by injection moulding 
from this homogenised mixture on a piston 
press, at 180°C and at a pressure of 1200 
kgs/cm 2 . The capsules were accurately 
o0 dimensioned. 

Sheets of the homogenised mixture having 



a thickness of 1 mm, a width of 180 mms, 
were extruded by means of the extrusion press 
used in Example 1. The sheets were smooth, 
uniform and incurred little transversal con- 65 
traction. The heating temperatures were: 
150°C in the barrel, 170° at the head, 180°C 
at the die-plate. Heat-moulding was applied 
on these sheets to produce ■capsules. Tubes 
having a diameter of 6.65 mms and a wall- 70 
thickness of 1.1 mm were extruded on the 
•same extrusion press equipped with a tube- 
drawing die on this occasion. These were cut 
into sections of 16.70 mms and moulded at one 
extremity by means of e heating electrode 75 
having the shape of a spherical cap, to produce 
capsules. 

Example 3 

A mixer of the "belt" type, heated to 50°, 
was employed to produce a mixture of two 80 
polymers in equal proportions (50/50): poly- 
acrylic resin and polyvinylpyrrolidone/vinvl 
acetate copolymer. 

Bolyacrylic resin 50 a 

PolyvinylpyrroMdone/vinyl ° 85 

acetate copolymer 50 g 

Stearamide (release agent) 3 e 

IRGANOX 1076 (antioxidant) 0 2 g 

Dioctyl phthalate (plasticiser) 20 g 

A moulding operation was performed after 90 
homogenisation under heat, at a temperature 
ofl70°G. Plates were obtained, which were 
smooth, uniform, homogeneous, rigid but not 
brittle. 

An extrusion press equipped with a flat 95 
nozzle was employed to extrude sheets from 
this mixture, which had hi thickness of 1 mm, 
were homogeneous, non-adhesive, and of 
smooth appearance. 

The oonditions of extrusion were the follow- 1 on 
ing: _ 

Heating temperatures — 1 barrel- 165°C 

Head: 180,C — Nozzle: 170°C. 

Self-supporting capsules and dosage forms 
were produced by heat-moulding from the 105 
sheets obtained by compression or extrusion. 



A paddle mixer was used to prepare a mix- 
ture consisting of: 

Polymethaerylate of butyl and of 1m 

dimethylaminoethyl (melting 

point 122°C) loo g 

Stearamide (release agent) 4 parts by weight 
Irganox 1076 (anti-oxidant) 0.4 ,, „ „ 

Injection mouldings were produced from 115 
this mixture on a piston press at 160'°C and 
at a pressure of 1200 kgs/cm 2 . Capsules having 
the aforesaid dimensions were obtained. 
An extrusion press equipped with a flat nozzle 
as specified above, was employed with the 120 
same mixture to extrude sheets having a thick- 
ness of 0.5 mm and of 1 mm, and a width of 



160 nans. These sheets were shiny and trans- 
parent. Capsules were produced by heat- 
moulding from these sheets. 

Tubes having the aforesaid dimensions were 

5 extruded on the same extrusion press, equip- 
ped with a tube-drawing die on this occasion. 
After ■cooling and calibrating in a calibrating 
tool at the temperature of 5G°C, the tubes 
were cut into sections of 16.70 nuns and 

10 moulded at one end by means of a_ heating 
electrode having the shape of a spherical cap, 
to obtain self-supporting capsules. 

The conditions of tube extrusion were: 
Heating temperature of the extrusion press: 

15 Barrel: 130°C — Head 150°C — Die: 
140°C. 

Speed of extrusion: 5 m/rninute. 

Plates having a thickness of 1 mm, which 
were shiny and transparent, were equally 
20 moulded from the mixture by compression at 
a temperature of 160° C and under a pressure 
of 300 legs/cm 2 . Self-supporting capsules were 
produced by heat-moulding from the plates. 

Example 5 

25 A paddle mixer was used to prepare a mix- 
ture consisting of : 



100 g 



Polyoxyethylene (melting point 70 c 

molecular weight 4,000,000) 
Stearamide (anti-adhesive 
30 agent) 5 parts by weight 

Irganox 1076 (anti-oxidant) 0.15 ,, „ « 
Titanium oxide (filler) 2 „ „ „ 

Capsules having the aforesaid dimensions 
were injeaion-moulded from this mixture at 

35 a temperature of 200° under a pressure cf 
1300 kgs/cm 2 . The capsules retained their 
initial shape after storage. As an alternative, 
an extrusion press equipped with a flat nozzle 
whose characteristics have been mentioned 

40 above, was equally employed to extrude sheets 
of the mixture, having a thickness of 1 mm 
and cf 1.5 -mm, from which were produced 
capsules by heat-moulding by means of a 
plunger of a length: of 16.70 mms. 

45 Example 6 

A paddle mixer was used to prepare a mix- 
ture consisting of : 
Hydroxypropylcellulose (molecular 
weight 275,000; softening point: 
50 130°C) 100 g 

Stearamide (release agent) 4 g 

Butyl hydroxyanisol (anti-oxidant) 0.02 g 

Capsules were injection-moulded at a pres- 
sure of 880 kgs/cm 2 and at a temperature of 

55 180°C The capsules obtained were rigid, 
transparent, shiny and ■incurred little contrac- 
tion and no deformation at all and were not 
affected by humidity after being stored for 48 
hrs. in an ambient atmosphere. The capsules 

60 were not easily breakable. 



Example 7 

A " band " mixer was employed to prepare: 
Polyvinyl alcohol (ester index 270, 

density 1.2, melting point 130°C) 100 g 
Stearamide (release agent) 4 parts by weight 65 
Irganox 1076 (2) 

(anti-oxidant) 0.2 „ „ 

Dibutyl phthalate 

(plasticiser) 10 „ ,= » 

Titanium oxide (filler) 4 „ „ « 70 

Capsules were injection moulded from this 
mixture on a piston press at 190°C, and under 
a pressure of 1300 kgs/cm 2 . The capsules had 
a length of 16.70 mms, a diameter of 6.65 
mms, and a wall-thickness of 1/10 mm. As an 75 
alternative, this same mixture was extruded in 
sheet form by means of an extrusion press 
having a screw of a diameter of 25 mms and 
a length equal to 25 diameters, equipped with 
a flat nozzle having a die-slot of 2C0 mms 80 
length and a width of 2 mms. The heating 
temperatures of the extrusion press were: 
14C°C in the barrel, 175°C at the head, and 
170°C at the nozzle. Sheets were obtained, 
having a thickness of 1mm, and a width of 85 
150 mm. The sheets were then formed into 
capsules. Plates having a thickness of 1 mm 
were moulded by compression from the same, 
nonplasticised, mixture at the temperature of 
17C°C and under a pressure of 270 kgs/cm 2 . 90 
The plates were rigid, transparent, slightly 
brittle but not adhesive and possessed the 
following mechanical characteristics : 
Breaking strain: 350 kgs/cm 2 — elongation: 
180%. A 95 

The plates thus obtained were converted 
by stamping to a depth of .16.70 mms and 
capsule shells formed. The same mixture was 
deposited by fluidisation on a punch previously 
heated to 280°C. The powder became agglo- 100 
merated on the punch to form a self -support- 
ing shell. 



A film of polyvinyl alcohol obtained from 
a substance having a mean ester index exceed- 105 
•ing 200 was heated to approximately 140°C, 
was heat-moulded to produce dosage forms 
having a diameter of approximately 10 mms 
and a depth of approximately 5 mms. The 
forms .disintegrated easily in water and were 110 
suitable for packaging medicines which should 
be released from their packages in the stomach. 

Different capsules or dosage forms were also 
made with the following mixtures: 



polyvinyl alcohol 
polyvinyl acetate 
polyvinyl alcohol 
polyvinyl acetate 
glycerine 
polyvinyl alcohol 
butyl methacrylate 
polydunemylaminoethylmeth- 
acrylate 



90 % H5 

10 % 

85 % 

10 % 

5 % 

85 % 120 

7.5 % 

7.5 % 



1,298,084 



The result obtained with the .different cap- 
sules or dosage forms thus produced are similar 
•to those obtained from the .film of polyvinyl 
alcohol described above. 

Example 9 

A powder consisting of vinylpyrrolidone/ 
vinyl acetate copolymer containing 40% of 
vinyl acetate was fed into a mould-heated to 
approximately 100°C (that is to say to the 
softening point of the copolymer). A cold 
punch was inserted into the mould and a small 
cylindrical capsule was formed by flowage and . 
and agglomeration of the powder. The cap- 
sule had a 'diameter of 6.5 mms and ia depth 
of 17 mms and one end of it was open. 

The capsule was water-soluble. 
_ Mixtures of the same copolymer with pksti- 
cisers or colourants or filers of various kinds, 
such as other plastics materials such as carb- 
oxyvinyl polymers, copolymers of ethylene tand 
of maleic anhydride, may be employed accord- 
ing to the same technique. 



>le 10 



The solubilities of capsules produced in the 
foregoing Examples were measured in dif- 
ferent .environments. The .different environ- 
ments were: water, artificial gastric juices, and 
artificial intestinal juices, at a temperature of 
37°C ± 2°C. The capsules were exposed to 
continuous vertical agitation. The periods of 
'dissolution of the capsules were measured. 

The forraulae applied in the production of 



3.2 g 
7 jnl 
1000 ml 



artificial gastric j 

NaCl 

•pepsin 
HC1 

distilled water to 



'artificial intestinal juices 
monopotassium phosphate 6.8 g 

pancreatine lo c 

0.2NNaOH 190 ml 

iH z O 600 ml 



Nature of the 
Capsules 



1) polyvinyl alcohol 

2) polyoxyethylene 

3) polyacrylic 



4) polymethacrylate of 
butyl and dimethyl- 
aminoethyl 

5) polyvraylpyrrol- 
idone/vonyl acetate 

6) PVP-VA/polyacrylic 



7) hydroxypropyl- 
cellulose 



Periods of Dissolution 



15 

insoluble 
2 hours 

12 minutes 
2 hours 
10 mins. 



artificial 
gastric 
secretions 
(pHl) 



12 

insoluble 
5 minutes 

15 „ 



low solu- 
bility 



artificial 
intestinal 



(pH7.5) 



10 

85 

2 hours 

10 rninutes 
45 mins. 
15 mins. 



complete 
dissolution 



partial 
dissolution 



complete 
dissolution 



complete 
dissolution 



partial 
dissolution 



complete 



45 The solubility test was performed on the 
apparatus specified 1 in USP XVI standard for 
tests covering •disintegration of tablets. 

WHAT WE CLAIM IS : — 
1. A process for producing capsules and like 
50 pharmaceutical dosage forms having a medi- 
cinally-inert shell comprising shaping by fusion 
in the absence of a solvent at least one thermo- 



plastic selected from the following specified 
materials to form a medicinally-inert shell 
having sufficient thickness so that it is self 55 
•supporting : 

(a) vmylpynohdone/vinyl acetate copoly- 
mers 

(b) polyacrylic acid; 

<e) po-lymethacrylatesj g 0 



1,298,084 



(d) polyoxyethylene having a molecular 
weight between 6CO,000 and 4,000,000; 
-1" Xe)-hydroxypropyl cellulose; and 

(f) polyvinyl alcohol having an ester index 
5 higher tihan 200. 

2. A process as claimed in claim 1, where- 
in the thermoplastic contains at least one addi- 
tive, selected .from plasticizers, release agents, 
antioxidants and fillers. 
10 3. A process as claimed in claim 1 or 2, 
wherein the thermoplastic is a vmylppyrrol- 
idine/vinyl acetate copolymer and the shaping 
is performed by injection-moulding. 

4. A process as claimed in claim 1 or 2, 
15 wherein the thermoplastic is polyacrylic acid 

and the shaping is performed by heat-mould- 
ing. 

5. A process as claimed in claim 1 or 2, 
wherein the thermoplastic is a homopolymer 



or copolymer of methacrylate and the shaping 
is performed by hot-forming of an extruded 
thin-walled tube. 

6. A process as daimed in claim 1 or 2, 
wherein the thermoplastic is polyoxyethylene 
and the shaping is performed by heat-mould- 
ing. 

7. A process as claimed in claim 1 or 2, 
wherein the thermoplastic is hydroxypropyl 
cellulose and the shaping is performed by in- 
jection-mctulding. 

8. A process for producing self-supporting 
medicinal packaging means in encapsulated 
form substantially as described herein with re- 
ference to any one of Examples >1 to 9. 

9. Self-supporting medicinal packaging 35 
means in encapsulated form produced by a 
process as claimed in any one of claims 1 to 8. 

MARKS & CLERK 
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(54) Pilferproof closure 

(57) A pilferproof closure made from 
malleable metal having a top and a 
depending skirt has a circumferentially 
extending slit 13 interrupted by 
frangible bridges 14 to form a retaining 
band 1 5 below the slit. The retaining 
band has cut on its inner surface a 
circumferentially extending score line 
16 and/or a set of axial score lines 17 
extending from the free edge of band 
towards the slit for making it more 
difficult to tamper with the closure 
without leaving visible sign of the 
tampering. 




Fto.f 



o 

CD 



CO 
G> 

00 

ro 



1/3 




2/3 



"136782 




£131)7 




GB 2 136 782 A 



SPECIFICATION 

Improvements relating to pilfer-proof closures 

5 This invention relates to closures and more particu- 
larly to closures of the pilfer-proof type which are 
made from a malleable metal such as aluminium or 
aluminium alloy and which incorporate a slit extend- 
ing circumferentially of the skirt of the closure, the 

10 slit being interrrupted by frangible bridges at angu- 
larly spaced intervals about the lengthwise axis of 
the closure. The part of the skirt below the skit is 
known asthesecurity band. On application of the 
closure to thescrewlthreaded neck of a container 

15 such asa bottle, a part of the skirt above the level of 
the circumferential slit is rolled into conformity with 
the screw-thread on the bottle and the security band 
is substantially fixed against axial movement to- 
wards the top of the bottle. Such fixing is commonly 

20 achieved by deforming the free edge portion of the 
band under the bottom edge of a peripheral shoul- 
der moulded on the external suface of the neck or by 
deforming an axially intermediate part of the band 
into contact with at least the upper edge portion of a 

25 peripheral groove moulded in the external surface of 
the neck. When the closure is unscrewed the bridges 
are fractured and the security band is left on the 
bottle, whence it may subsequently be removed. 
However such closures have been found to have 

30 been tampered with by using a spatula or a similar 
bladed tool to prise the said parts of the security 
band away from the surface of the bottle suficiently 
farto enable the closure to be unscrewed without 
fracturing the bridges, the closure subsequently 

35 being carefully re-applied so that there is no obvious 
sign that the closure has been tampered with. 
According to the invention in one aspect there is 
provided a closure for application to the screw- 
threaded neck of a container, comprising atop and a 

40 peripheral skirt depending from the top, a slit 
extending circumferentially of the skirt and inter- 
rupted at angularly spaced intervals by frangible 
bridges, and a circumferentially extending score line 
cut on the radially-inner surface of the skirt at a 

45 location axially intermediate the slit and the free 
edge of the skirt. 

According to the invention in another aspect there 
is provided a closure for application to the screw- 
threaded neck of a container, comprising a top and a 

50 peripheral skirt depending from the top, a slit 
extending circumferentially of the skirt and inter- 
rupted at angualrly spaced intervals by frangible 
bridges, a plurality of axially-extending score lines 
cut on the radially inner surface of the skirt and 

55 extending from the free edge of the skirt towards 
said slit and a circumferentially extending score line 
cut on the radially-inner surface of the skirt at a 
location axially intermediate the slit and the free 
edge of the skirt 

60 In still another aspect the invention provides a 
closure for application to the screw-threaded neck of 
a container, comprising a top and a peripheral skirt 
depending from the top, a slit circumferentially of 
the skirt and interrupted at angularly spaced inter- 

65 vals by frangible bridges, and a plurality of axially- 



extending score lines cut oh the radially inner 
surface of the skirt and extending from the free edge 
of the skirt towards said slit. 
Where the axial score lines are provided, it is 
70 preferred that there should be at least six such lines 
equiangularly spaced about the lengthwise axis of 
the closure. 

Where the axial and circumferential score lines are 
provided in combination, the axial score lines may 
75 either intersect or stop short of the circumferential 
' score lines. 

Where, as is usual, a closure is designed to fit a 
particular container neck form, the circumferential 
score line will prefereably be positioned so as, when 
80 applied to the container, to be located at a point of 
stress concentration where the scurity band is 
deformed inward underthe upper wall portion of a 
peripheral groove orthe loweredgeof a peripheral 
shoulder on the container. 
85 Some embodiments of the invention will now be 
described by way of example with reference to the 
accompanying drawings in which: 

Figure 1 is an underneath perspective view of a 
first closure according to the invention priorto 
90 application to a container. 

Figure 2 is a local sectional elevation on the line 

2- 2 of Figure 4, 

Figure 3 is a local sectional elevation on the line 

3- 3 of Figure 4. 

95 Figure 4 is a fragmentary plan view on the line 4-4 
of Figure 2, 

Figure 5 is a local sectional view elevation show- 
ing the closure of Figures 1 to 5 applied to the neck of 
a bottle, 

100 Figure 6 isa perspective viewfrom underneath of 
an applied second closure according to the inven- 
tion, 

Figure 7 is a local sectional elevation of the closure 
of Figure 6, 

105 Figures 8 and 9 are respectively fragmentary 
sectional plan views on the lines 8-8 and 9-9 
respectively of Figure 7, and 

Figure 10 is a local sectional view showing the 
closure of Figure 6 applied to the neck of a bottle. 

1 1 0 Referring to first to Figures 1 to 5, the closure 
shown is made from a malleable metal alloy and 
comprises a tap 10 and a depending skirt 1 1. A 
wadding gasket 12 is located against the underside 
of the top. Spaced above the free bottom edge of the 

115 skirt is a circumferential slit 13 interrupted by say ten 
or twelve frangible bridges 14 so that the bottom 
portion of the skirt forms a security band 15 in the 
well-known manner. A circumferentially extending 
score line 16 is cut on the radially-onner surface of 

120 the band ata location spcaed above the bottom edge 
of the band, and six or more axial score lines 17 are 
cut to extend along the radially inner surface of the 
band from the free edge of the band to the score line 
16. 

125 The score line 16 is so positioned that when the 
closure is hown applied to the bottle as shown in 
Figure 5, a screw-thread 18 having been formed on 
the upper portions of the skirt in the well-known 
manner the score line 1 6 is disposed at the location 

130 of a sharp inward bend formed on the bottle where 
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the bottom edge portion 19 of the security band is 
deformed inwardly under a peripheral shoulder 20 in 
the neck of the Bottle. The score line 16 is thus 
disposed at a location of high stress concentration 
5 resulting from the said deformation. 

Any attemptto prise the portion 19 away from the 
shoulder is likely to result in tearing along one or 
more of the score lines 17, but if the attempt is 
successful the straightening and the necessary sub- 

10 sequent re-forming of the band at the location of the 
score line 16 results in the occurrence of a fracture at 
the line 16 which thus reveals the tampering. 

Figures 6 to 10 show an application of the 
invention to anotherform of pilfer-proof closure 

15 which is madefrom malleable metal alloy and in 
which thesecurity band is much deeperthan in the 
construction of Figures 1 to 5 and is secured against 
axial movement towards the mouth of the bottle by 
being bentinward atthe location of the sharp upper 

20 edge of a peripheral groove 21 in the external 

surface of the neck, so that the security band portion 
is deformed into engagement with at leastthe upper 
wall portion 22 of groove 21. Again the security band 
has a circumferential score line 1 6 and six or more 

25 evenly spaced axial extending score lines 17 cut in 
its radially innersurface and may extend halfway 
through the thickness of the metal. In this instance, 
the score lines 17 stop short of the score line 16 but 
extend from the bottom edge of the band into the 

30 groove in the neck. 

The ideal number of score lines 17 on a 31mm 
closure is thought to be six, but the number will vary 
with the size of the closure. Thus it is thought that 
the score lines should be in the range 10 to 25mm 

35 apart and preferably in the range 15 to 20mm apart. 
The prising of thesecurity band outward away from 
the neck strains the metal adjoining the side edges of 
the tool and if a score line is adjacent either or both 
side edges of the tool the chances of tearing the 

40 metal atthe location of one or other of the score 
lines are increased because there is then only a 
narrow band of unweakened metal between a score 
line 17 and the side edge of the tool to share in 
absorbing the strain. However, if the axial score lines 

45 are too close together, tampering with the security 
band may result in the score lines bending open, 
enabling the closure to be re-applied without leaving 
evidence of tampering. 
Even if the attemptto circumventthe proper 

50 operation of the score lines 17 is successful, the 
person tampering with the closure still has to 
contend with the score line 1 6, which operates in the 
same way as described in Figure 5 to show evidence 
of the attempted tampering. 

55 In alternative constructions, a circumferential 
score line 16 alone is provided, positioned as to be at 
a point of stress concentration as described above. 

In other alternative constructions the circumferen- 
tial score line 16 is omitted and only the axial score 

60 lines 17 are provided. 

It will be understood that the invention is applic- 
able to all forms of metal closures where a pilfer- 
proof band is provided, and that the shape and form 
of the closure above the band is immaterial. 



CLAIMS 

1 . A closure for application to the screw- 
threaded neck of a container, comprising a top and a 

70 peripheral skirt depending from the top, a slit 
extending circumferentially of the skirt and'inter- 
rupted at angularly spaced intervals by frangible 
bridges and a circumferentially extending score line 
cut on the radialy-Inner surface of the skirt at a 

75 location axially intermediate the slit and the free 
edge of the skirt. 

2. A closure for application to the screw- 
threaded neck of a container, comprising a top and 
peripheral skirt depending from the top, a slit 

80 extending circumferentially of the skirt and inter- 
rupted at angularly spaced intervals by frangible 
bridges, and a plurality of axially-extending score 
lines cut on the radially inner surface of the skirt and 
extending from the free edge skirt of towards said 

85 slit. 

3. A closu re for a pplication to the screw- 
threaded neck of a container, comprising a top and a 
peripheral skirt depending from the top, a slit 
extending circumferentially of the skirt and inter- 

90 rupted at angularly spaced intervals by frangible 
bridges, a plurality of axially-extending score lines 
cut on the radially inner surface of the skirt and 
extending from the free edge of the skirt towards 
said slit and a circumferentially extending score line 

95 cut on the radially-inner surface of the skirt at a 
location axially intermediate the slit and the free 
edge of the skirt. 

4. A closure as claimed in claim 2 orclaim 3, 
wherein the said axially extending score lines num- 

100 ber at least six and are equiangularly spaced about 
the lengthwise axis of the closure. 

5. A closure as claimed in claim 3 or claim 4 
when appendant to claim 3, wherein the axial score 
lines stop short of the circumferential score line. 

105 6. A closure as claimed in any one of claims 2 to 
5, wherein the axial score lines are 1 5mm to 20mm 
apart, 

7. In combination, a container having a screw- 
thread on its neck and, below the thread a surface 

1 1 0 facing generally in the opposite direction to the 
mouth of the container and extending about the 
neck, and a closure made from malleable metal 
engaged on said thread, said closure having a top 
and a peripheral skirt depending from the top, a slit 

115 extending circumferentially of the skirt at a level 
below the screw-thread, which slit is interrupted at 
angularly spaced intervals by frangible bridges, and 
a circumferentially extending score line cut on the 
radially innersurface of the skirt at a location 

120 between the slit and thefree edge of the skirt at or 
adjacent which location a sharp inward bend is 
formed in the skirtto cause the skirtto lie against 
said surface of the container. 

8. The combination claimed in claim 7 wherein 
125 the skirt has formed on its innersurface a plurality of 

axial score lines extending from the free edge of the 
skirt towards said circumferentially-extendihg score 
line, 

9. In combination, a container having a screw- 
130 thread on its neck and, below the thread a surface 



facing generally in the opposite direction to the 
mouth of the container and extending about the 
neck, and a closure made from malleable metal 
engaged on said thread, said closure having a top 
5 and a peripheral skirt depending from the top, a slit 
extending circumferentially of the skirt at a level 
below the screw-thread, which slit is interrupted at 
angularly spaced intervals by frangible bridges, a 
portion of the skirt below the slit being formed 
10 inward to lie against said surface, and the skirt 
having on its inner surface a plurality of axial score 
lines extending from the free edge of the skirt 
towards said circumferentially-extending score line. 

10. A closure for application tothescrew- 
15 threaded neck of a container, which closure is 

substantially as hereinbefore described with refer- 
ence to and as illustrated in Figures 1 to 4 or in 
Figures 6 to 9 of the accompanying drawings. 

1 1 . The combination, with a container having a 
20 screw-threaded neck, of a closure substantially as 

hereinbefore described with reference to and as 
illustrated in Figure 5 or in Figure 10 of the accom- 
panying drawings. 
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(54) Security closure for bottles 

(57) A security closure (1) for 
bottles, adapted to render evident 
any fraudulent opening and 
reclosing, comprises a pourer (6), a 
stopper cap (18), an outer annular 
projection (26) projecting from the 
stopper cap (18) and having an 
inclined back, an external metal 
band (32) having a bent edge 
portion (33) for retaining the pourer 
(6) on the bottle (2), and an annular 
lip (35) projecting from the edge 
portion (33) and inclined upwardly 
and inwardly for cooperating with 
the projection (26). 
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SPECIFICATION 

Security closure for bottles 

5 The present invention relates to a security 
closure for bottles. 

Such closures are used at present to render 
obvious the fact that a bottle has been opened 
and reclosed, possibly fraudulently. 

10 In fact, such closures do not reassume their 
initial appearance when the stopper is 
screwed back on after its first unscrewing. 
Thus, a bottle which has been fraudulently 
opened can be distinguished from other intact 

1 5 bottles, for example from among those on sale 
in a supermarket. 

One example of a closure of the type speci- 
fied is that described in Italian Patent No. 
793,760 of the present Applica nts. 

20 With this closure, when th^stoppeFis 
screwed back onto the central body, it does 
not reach the initial axial position it had prior 
to the first unscrewing but is stopped before 
the engagement of the annular projection 

25 against the ring. The configuration of this 
closure when the stopper is screwed back on 
is therefore only slightly different from the 
initial configuration, so that the occurrence of 
opening is not readily recognisable, particu- 

30 larly by a hasty purchaser. 

The problem behind the present invention is 
that of providing a security closure for bottles 
which has structural and functional character- 
istics such that it presents a marked and more 

35 recognisable difference between the configura- 
tion of a violated closure and the configura- 
tion of an intact closure. 

This problem is solved by a security closure 
including a pourer, a stopper cap, an outer 

40 annular projection projecting from the stopper 
cap and having an inclined dorsal surface, an 
external metal band having a bent edge por- 
tion for retaining the pourer on the bottle, and 
an annular lip projecting from the edge por- 

45 tion and inclined upwardly and inwardly for 
cooperating with the projection. 

Further characteristics and advantages of 
the closure according to the present invention 
will become apparent from the following de- 

50 scription of a preferred embodiment, given by 
way of non-limiting example with reference to 
the appended drawings, in which: 

Figure 1 is a partially sectioned view of a 
closure according to the invention, 

55 Figure 2 is a sectional view of a detail of 
the closure of Figure 1 on an enlarged scale, 

Figure 3 is a view of the same detail as 
Figure 2 in a different position of operation of 
the closure, 

60 Figure 4 is a perspective view of a detail of 
the closure of Figure 1 , shown with the parts 
separated, 

Figure 5 is a perspective view of the detail 
of Figure 4 as obtained by moulding, 



Figure 5, 

Figure 7 is a partially sectioned view of a 
variant of the embodiment of the closure 
according to the invention, 
70 Figure 8 is a sectional view of a detail of 
the closure of Figure 7 on an enlarged scale, 

Figure 9 is a view of a detail of Figure 8 in 
a different position of operation of the closure, 
and 

75 Figure 1 0 is a view of the closure of Figure 
7 in a different position of operation. 

With reference to the appended drawings, 
there is generally indicated 1 a security clo- 
sure for a bottle 2 of which there is shown in 

80 broken outline only its upwardly open neck 
portion having an axis X-X. 

The closure 1 comprises a central body 3 
which extends along the axis X-X and is 
formed by a first tubular jriember 4j3artially 
~~8fj— inserted in the~rTeck~6f the bottle 2 and'having 
a peripheral flange 5 bearing thereon, and by 
a second tubular member 6, termed a pourer, 
press fitted onto the first member 4 as an 
extension thereof and having a peripheral 

90 flange 7 bearing against the flange 5. 

The first member 4 and the second member 
6 are made from suitable plastics materials, 
for example polythene and polystyrene respec- 
tively. 

95 The first tubular member 4 is formed with 
an internal cage 8 for retaining and guiding 
along the axis X-X a first glass ball 9 which 
acts as a shutter for the central body 3 and is 
movable towards and away from a shutter 
100 seat 10 formed in the first tubular member 4, 
as well as second glass ball 1 1 which acts as 
a striker for the first ball 9. 

A bell shutter 1 2 is movable in the second 
tubular member 6 between a shutter seat 1 3 
105 formed in the first tubular member 4 and a 
base stop 14 fixed to the second tubular 
member 6 by spokes 1 5. 

The second tubular member 6 of the central 
body 3 has external screw threading 1 6 and 
1 10 terminates with a drip-preventing lip 17. 

The closure 1 also includes a stopper cap 
18 having an end wall 19 and a downwardly- 
facing cylindrical skirt 20 with an axis X-X. 
The stopper 1 8 is formed from a suitable 
1 1 5 plastics material such as polypropylene. 

A thin tubular appendage 21 with an axis 
X-X projects downwardly from the end wall 
1 9 and is inserted with a fluid-tight seal in the 
drip-preventing lip 1 7, and a torsionally rigid 
1 20 splined boss 22 with an axis X-X extends 
through a hole 23 in the base 14 into en- 
gagement with a grooved seat 24 in the bell 
shutter 12. 

The cylindrical skirt 20 of the stopper cap 
1 25 1 8 has internal screw threading 25 engaged 
with the threading 1 6 of the second tubular 
member 6. 

An outer annular projection 26 projects 
from the cylindrical skirt 20 of the stopper 
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This projection 26 has a saw-toothed profile 
with an inclined dorsal surface 27 and a 
downwardly-facing frontal surface 28. To ad- 
vantage,^ stopper cap 18 has a bevel 29 
5 formed internally on its downwardly-facing 
free edge. This bevel 29 gives the projection 
26 a predetermined degree of resilient yielda- 
bility. 

The closure 1 further includes an external 
10 metal band 32, for example of aluminium 
alloy, which is fitted around the flanges 7, 5 
and the neck of the bottle 2. 

The band 32 has an upper edge portion 33 
bent horizontally ovef the flange 7 and a 
1 5 lower portion 34 deformed into an S-shape to 
engage an S-profile on the neck of the bottle 
2. The band 32 thus retains the pourer 6 of 
the central body 3 on the bottle 2. 

The upper edge portion 33 has an annular 
~-2Q^p^3_5Jnclmeoljjp3^ 

located above the dorsal surface 27 of the 
projection 26. 

The lip 35 has an inner surface 36 with an 
inclination substantially the same as the incli- 
25 nation of the dorsal surface 27, and a flat 
frontal apex 37. 

At the free end of its skirt 20, the stopper 
cap 18 has a plurality of spaced-apart aper- 
tures, all indicated 38. 
30 A stopper cover 39 is press-fitted onto the 
stopper cap 1 8 and is formed of a suitable 
plastics material, for example polypropylene. 
To advantage, the polypropylene of the stop- 
per cap 18 and that of the stopper cover 39 
35 are of different colours so that there is a 
colour contrast between the stopper 1 8 and 
the stopper cover 39. 

The stopper cover 39 is retained axially on 
the stopper 1 8 by the snap-engagement of 
40 annular projections 40 and 41 formed respec- 
tively on the inside of the stopper cover and 
the outside of the stopper. 

As regards the fixing of the stopper cover 
39 to the stopper 18 for rotation therewith, 
45 this is achieved by axial teeth 42 and 43 
formed respectively on the inside of the stop- 
per cover and the outside the stopper and 
engaged with each other by a splined cou- 
pling. 

50 The stopper cover 39 is externally knurled 
in an entirely conventional manner and de- 
fines an annular seat 46 in correspondence 
with the projection 26 defined by the edge 
portion 33 and the lip 35. The annular seat 

55 46 includes an annular recess 47 defined by 
an overhang 48 formed on the stopper cover 
39. 

The ring 49 is formed by a plurality of 
sectors of different angular extents. In particu- 

60 lar, it includes four sectors, each indicated 50, 
having a larger angular extent, for example 
60°, and four sectors, each indicated 51, 
having a smaller angular extent, for example 
30° disposed alternately. 

65 Each sector 50 (51) is formed with an firtnfi 



52 (53) which is housed in the recess 47. 

It should be noted that the edges 52 of the 
sectors 50 have sections of such a size as to 
be housed in the recess 47 with a small 
70 clearance, substantially wedged between the 
overhang 48 and the skift 20. 

The edges 53 of the sectors 51, however, 
have sections of such a size as to be housed 
in the recess 47 with a large clearance so as 
75 to be loose between the overhang 48 and the 
skirt 20. 

It should also be noted that the sectors 50 
and 51 are made by moulding in a single, 
substantially annular piece, indicated 54, pre- 
80 ferably made from polystyrene. 

The sectors 50 and 51 are axially offset 
from each other in the piece 54 and are 
interconnected by rupturable links, each indi- 
cated 55. 

85 In particular, the sectors 50 and 51 are 

staggered so that the sectors 51 are con- 
nected to the sectors 50 in correspondence 
with the edges 53. 

The piece 54 is arranged in advance of the 

90 cap-shaped stopper cover 39. During fitting of 
the stopper cover 39 onto the stopper 18, the 
links 55 are broken and the sectors 50, 51 
arrange themselves coplanarly so as to form 
the ring 49. 

95 The operation of the closure 1 according to 
the invention is described below with refer- 
ence to an initial condition illustrated in Fig- 
ures 1 and 2, in which the closure is intact. 
When the assembly constituted by the stop- 
1 00 per cover 39 and the stopper 1 8 is un- 
screwed, the projection snaps over the lip 35 
and at the same time the distance between 
the stopper cover 39 and the edge 33 in- 
creases. 

105 Hence, on the one hand, the snap action 
produces a noise which indicates the correct 
unscrewing and, on the other hand, the annu- 
lar seat 46 is opened. This opening causes 
the release of the sectors 50 and 51 which, 

110 not being retained, fall from the closure. 
When the stopper is screwed back onto the 
central body, it no longer reaches the initial 
position described above but is stopped be- 
fore this in a position shown in Figure 3, in 

1 1 5 which the surface 28 of the projection 26 

bears against the facing apex 37 of the annu- 
lar lip 35. 

Furthermore, it does not have the ring 49. 
This ring, in fact, cannot be put back into use 

1 20 fraudulently due to the practical impossibility 
of recovering and assembling the sectors 50, 
51 and holding them during the screwing up 
of the stopper. In particular, it is practically 
impossible to hold the sectors 51 which are 

1 25 housed loosely in the seat 46. 

In this position, the free end of the stopper 
1 8 is clearly visible, this visiblity being accen- 
tuated by the presence of the apertures 38 in 
the stopper 18 and by the contrast in colour 
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With reference to Figures 7, 8, 9 and 10, a 
closure according to a variant of the embodi- 
ment of the invention is described below. 
In order not to overburden the description, 
5 the parts corresponding to those of the clo- 
sure of Figures 1 to 6 have the same refer- 
ence numerals and will not be described be- 
low. 

According to this variant, the closure 1 
10 includes a ring 30 of polypropylene which 
extends coaxially outside the stopper cap 1 8 
at the level of and surrounding the dorsal 
surface 27 of the projection 26. The ring 30 
is engaged with the dorsal surface 27 of the 
projection 26 to which it is connected by a 
plurality of rupturable radial links, each indi- 
cated 31 , and bears on the flange 7 of the 
second member 6 of the central body 3. 
The band 32 is fitted onto the ring 30 and 

-is-bent-horizontally-over-the-edge-portion_33 

Thus, the band 32 retains the ring 30 and 
hence the stopper cap 1 8 on the bottle 2. 

The stopper cover 39 extends over the 
stopper 1 8 as far as the apertures 38 and has 
25 an internal bevel 44 which defines a seat 45 
for the annular lip 35. 

The operation of the closure 1 according to 
this variant is described below with reference 
to an initial condition illustrated in Figures 7 
30 and 8, in which the closure is intact. 

As the unscrewing of the assembly consti- 
tuted by the stopper cover 39 and the stopper 
1 8 is started, the rupturable links 3 1 are 
broken and the projection 26 is therefore 
35 separated and removed from the ring 30. This 
ring 30 is in fact retained on the pourer body 
3 and the bottle 2 by the presence of the 
band 32. 

As the unscrewing is continued, the projec- 
40 tion 26 engages and snaps over the annular 
lip 35. In particular, this engagement occurs 
between the dorsal surface 27 of the projec- 
tion 26 and the inner surface 36 of the 
annular lip 35. 

This snapping over is accompanied by a 
sharp noise which indicates the correct un- 
screwing of the stopper. This unscrewing is 
continued until the stopper itself is removed 
completely. 

When the stopper is screwed back onto the 
central body, it no longer reaches the initial 
position described above but is stopped prior 
to this in a position shown in Figures 9 and 
1 0, in which the surface 28 of the projection 
55 26 bears against the facing apex 37 of the 
annular lip 35. 

In this position, the free end of the stopper 
1 8 is clearly visible, this visibility being accen- 
tuated by the presence of the apertures 38 in 
60 the stopper 18 and by the contrast in colour 
between the stopper cover and the stopper. 

The closure according to the invention ren- 
ders the occurrence of the opening and reclos- 
ing of the bottle considerably more recognisa- 
RR hlfi. 
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CLAIMS 

1 . Security closure for bottles, comprising a 
pourer, a stopper cap, an outer annular pro- 

70 jection projecting from the stopper cap and 
having an inclined dorsal surface, an external 
metal band having a bent edge portion for 
retaining the pourer on the bottle, and an 
annular lip projecting from the edge portion 

75 and inclined upwardly and inwardly for coop- 
erating with the projection. 

2. Security closure according to Claim 1, in 
which the annular inclined lip has an inclina- 
tion substantially the same as the inclination 

80 of the dorsal surface of the annular projection. 

3. Security closure according to Claim 2, 
including a cap-shaped stopper cover press- 
fitted onto the outside of the stopper cap and 
defining an annular seat in correspondence 

_8J_jwithjhe-projection, and a ring housed-in-the — 
annular seat. 

4. Security closure according to Claim 3, in 
which the ring is formed by a plurality of 
sectors. 

90 5. Security closure according to Claim 4, in 
which the sectors of the ring are housed in 
the seat with large and small clearances alter- 
nately. 

6. Security closure according to Claim 5, in 
95 which the sectors of the ring are connected 

together by rupturable links. 

7. Security closure according to Claim 2, 
including a ring located between the pourer 
and the edge portion and connected to the 

1 00 annular projection by rupturable links. 

8. Security closure according to Claim 2, 
including a plurality of apertures formed in 
the stopper cap in correspondence with the 
annular projection and spaced therearound. 

105 9. Security closure according to Claim 8, 
including a cap-shaped stopper cover which is 
press-fitted onto the outside of the stopper 
cap as far as the apertures and is in colour 
contrast with the stopper cap. 

110 10. Security closure according to Claim 2, 
in which the projection has a predetermined 
degree of resilient yieldability so as to snap 
over the annular lip with the emission of a 
noise. 

115 11. Security closure for bottles, substan- 
tially as herein described with reference to, 
and as shown in, the accompanying drawings. 
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SPECIFICATION 
Controlled delivery device 

This invention relates to devices for the controlled 
5 release of an active material into an aqueous 
medium. 

Active materials can be released, after a 
predetermined delay, into an aqueous medium by 
sealing the material in a tube of a water soluble 

10 glass. On exposure to the aqueous medium the 
glass dissolves at a predetermined rate and releases 
its contents when dissolution of the tube wall has 
taken place. Such a technique is described for 
example in our published specification No. 

15 2,079,152 B. 

A disadvantage of this technique is the difficulty 
of accurate prediction of the period before release is 
effected. This period is of course proportioned to the 
tube wall thickness but is affected by a variety of 

20 factors. The most important of these are non- 
concentricity of the tube and the extreme fragility of 

. the tube shortly before complete dissolution, i.e. the 
tube may collapse to release its contents before 
dissolution is complete. Both these factors reduce 

25 the expected delay period by an unpredictable 
amount. 

The object of the present invention is to minimise 
or to overcome this disadvantage. 

According to one aspect of the invention there is 
30 provided a device forthe release of an active 
material into an aqueous medium, the device 
including a sealed container of a water soluble glass 
in which the active material is encapsulated, said 
container being so constructed that, on exposure to 
35 water, a portion only of the container is selectively 
breached by dissolution to release the container 
contents after a predetermined period. 

According to the invention there is further 
provided a device for the release of an active 
40 material into an aqueous medium, the device 

including a sealed container of a water soluble glass 
in which the active material is encapsulated, 
wherein said container has a region of reduced 
resistance to solution attack whereby, in use, the 
45 release time of the active material is determined. 

By providing the capsule with a weak point, 
dissolution of a portion of the wall to release the 
contents is effected whilst the remainder of the wall 
remains self supporting. This ensures that the 
50 release time can be accurately predetermined. 

Embodiments of the invention will now be 
described with reference to the accompanying 
drawings, in which: — 

Figs. 1a and 1b are respectively cross-sectional 
55 and longitudinal sectional views of a capsule for 
release of an active material; 

Figs. 2, 3, 4, 5 and 6 are sectional views of 
alternative capsules; 

and Fig. 7 illustrates a method of making the 
60 capsule of Figs. 1a and 1b. 

Referring to Figs. 1a and 1b, the controlled release 
device comprises a tubular capsule 1 1 formed from 
a water soluble glass composition and containing a 
quantity of an active material 12. The wall of the 



13 whereby a region 1.4 of reduced wall thickness, 

1. e.-of reduced resistance to solution attack, is 
provided. The dissolution time of the capsule wall is 
determined both by the thickness of the region 14 

70 and the dissolution rate of the glass from which the 
capsule is made. When the capsule is exposed to an 
aqueous medium the whole capsule wall is 
dissolved at a constant rate. After a predetermined 
period the region 14-is completely dissolved thus 

75 releasing the capsule contents. As only this small 
portion of the capsule wall is dissolved away the 
remainder of the capsule remains self supporting. 
An alternative device construction is shown in Fig. 

2. In this arrangement a groove 21 is provided on 
80 the internal wall of the capsule. A further technique 

is shown in Fig. 3, wherein a considerable degree of 
non-concentivity between the internal and external 
surfaces of the tube bore is provided. This 
determines a region of minimum wall thickness 
85 which in turn determines the dissolution time of the 
device. Another construction is shown in Fig. 4. The 
wall 1 1 of the capsule is cut away to form a flat 
portion 41 defining a reduced thickness region 42 
whose thickness determines the dissolution time, 
90 In a further application (Fig. 5) the capsule wall 
may comprise an inner layer 45 of a glass of 
relatively high dissolution rate and an outer layer 46 
of a glass of relatively low dissolution rate. A region 
of reduced wall thickness, e.g. a groove or 
95 depression 47, exterlds substantially or completely 
through the outer layer 46 so that dissolution 
through the inner layer 45 can take place whilst the 
outer layer remains self supporting. 
A further embodiment is shown in Fig. 6. In this 

100 device the wall of the capsule comprises a first glass 
48 of relatively low dissolution rate and a second 
glass 49, forming a sector of the wall, of a relatively 
high dissolution rate. When the device is exposed to 
an aqueous medium the sector comprising the high 

105 solubility glass 49 dissolves preferentially to release 
the capsule contents. 

Atechniqueforforming the groove of the device 
of Fig. 1 is shown in Fig. 6. The tube 1 1, prior to 
filling and sealing, is mounted on a square section 

110 mandrel 41 on which the tube is a sliding fit. The 
tube 1 1 is held by the mandrel 51 against a cutting 
wheel 52 whereby the groove is formed. The depth 
of the groove is determined by the distance between 
the mould 51 and the wheel 52 thus providing a high 

115 degree of accuracy. 

In an alternative fabrication process the tubes of 
Figs 1 to 6 may be formed by drawing from a cast or 
moulded preform, the cross-section of the tube 
corresponding to the preform cross-section. Such 

120 techniques are well known to those skilled in the 
glass processing art. 

A wid e va riety of wate r so I u b I e g I ass 
compositions may be used. However, for medical or 
veterinary applications we prefer to employ 

125 phosphorus pentoxide/alkali metal glasses modified 
by the addition of calcium oxide, magnesium oxide, 
zinc oxide or mixtures thereof. The glass may also 
contain trace quantities of therapeutic elements in 
oxide form. 
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medicament for release into the body fluids of the 
host into which it is implanted or ingested. 
The following example illustrates the invention: — 
A water soluble glass was prepared by fusion of a 
5 mixture of sodium oxide, magnesium oxide, 
calcium oxide and phosphorus pentoxidetoform a 
homogeneous material. Analysis of the glass 
showed its composition to be 



10 



Na 2 0 
MgO 
CaO 
P 2 0 s 



40.3 mole percent 
8.8 mole percent 
7.8 mole percent 

43.0 mole percent 



45 



15 The glass was cast into eccentric bore cylindrical 
tube stock having an outside diameter of 27 mm, an 
inner diameter of 15.5 mm. The bore was offset to 
provide a thinnest wall thickness of 2.6 mm. 50 
Portions of this stock were drawn down the tubing 

20 having an outer diameter of 2 mm and a wall 
thickness of 0.2 mm at its thinnest point. 

The drawn tube was cut into 10 mm sections, 
each of which was filled with methylene blue 55 
powder and sealed at both ends. The sealed tubes 

25 were immersed in distilled water of pH 6.5at38°C 
and the time taken (T d ) for dissolution of the thin 
portion ofthewallto release the dye was measured. 

From a sample of 20 tubes the average dissolution 60 
time T d was found to be 49.4 h with a standard 

30 deviation of 1.1 h or 2.2%. This demonstrates the 
close accuracy with which the dissolution time may 
be predetermined. 



CLAIMS 

1 . A device for the release of an active material 
into an aqueous medium, the device including a 
sealed container of a water soluble glass in which 
the active material is encapsulated, said container 
being so constructed that, on exposure to water, a 
portion only of the container is selectively breach e*d 
by dissolution to release the container contents after 
a predetermined period. 

2. A device for the release of an active material 
into an aqueous medium, the device including a 
sealed container of a water soluble glass in which 
the active material is encapsulated, wherein said 
container has a region of reduced resistance to 
solution attack whereby, in use, the release time of 
the active material is determined. 

3. A device as claimed in claim 2, wherein the 
reduced resistance region comprises a region of 
reduced wall thickness. 

4. A device as claimed in claim 3, wherein said 
reduced thickness region comprises a groove 
provided in the device wall. 

5. A device as claimed in any one of claims 1 to 4, 
wherein the glass is a phosphorus pentoxide glass. 

6. A device as claimed in claim 5, wherein said 
glass includes calcium oxide, zinc oxide or mixtures 
thereof. 

7. A device for the release of an active material 
into an aqueous medium substantially as described 
herein with reference to Fig. 1,2,3 or 4 of the 
accompanying drawings. 
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(54) Resealable bottle cap with push-pull closure 

(57) A tamper-evident double cap for a bottle, such as a sport's water bottle, comprises a main cap attached to the bottle 36 
and having an annular tear skirt 13 with a pull tab and a tear groove (14, 15 Figure 3), an upstanding pour spout 17 
registering with an opening 16 in the cap and a plug 20 positioned thereabove on a plurality of legs 21 on the pour spout. 
Annular ribs 31 , 32 are formed on the exterior of the pour spout to permit reciprocating movement of a push pull top cap 22 
having an opening 24 therein registrable with the plug 20. A tamper evident annular ring 27 of the top cap has an internal 
annular flange 28 positioned on the pour spout below one of said annular ribs 32 and is detachably secured to the top cap 
by a plurality of frangible elements (26) which break on first upward movement of the top cap. The main cap, together with 
the top cap, is replaceable on the water bottle when the annular tear skirt is removed, annular flange 37 engaging a groove 
in the bottle neck. 
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RESEALABLE BOTTLE CAP WITH PUSH-PULL CLOSURE 

This invention relates to a resealable bottle cap with a 
push-pull closure and in particular to tamper indicating 
closures for containers, such as blow moulded plastics 
bottles, such as used by sport's figures as water bottles 
and/or beverage containers. 

Prior closures of this type may be seen in U.S. Patent 
Nos. 3,902,621, 4,469,253, 4,500,016, 4,561,553, 4,589,561, 
4,801,032 and 4,948,003. 

The present cap in part resembles the tamper-evident 
closure of U.S. patent 4,589,561. 

According to the present invention, there is provided a 
resilient, resealable bottle cap for a bottle having a neck 
with dual bottle cap retaining means on the exterior of the 
neck, said cap having an annular flange depending from a 
cap top for surrounding the bottle neck, said flange having 
means for engaging said cap retaining means, and an 
internal annular groove, the depending flange below said 
groove defining a tear skirt with a pull tab; there being 
a pour spout on said top communicating with an opening in 
said top, said pour spout having an apertured secondary top 
thereon and means on said secondary top positioning a plug 
in spaced relation to said secondary top and its aperture, 
and there being a top cap movably disposed on said spout 
and having an opening registering with said plug to form a 
closure when said top cap is in a first position, said top 
cap including a ring and a plurality of frangible elements 
integrally connecting said ring with another part of said 
top cap in said first position; and a flange on said spout 
retaining said ring in said first position when said top 
cap is moved away from said first position to a second 



position to locate said opening in said top cap in spaced 
relation to said plug. 



The invention also extends to a combination of the cap and 
5 a bottle on which it is fitted. 

For a better understanding of the invention and to show how 
the same may be carried into effect, reference will now be 
made, by way of example, to the accompanying drawings, in 



Figure 1 is a vertical section through a portion of a 
resealable bottle cap with a push-pull top portion thereof 
in closed and sealed position; 

Figure 2 is a view similar to Figure 1 with the push-pull 
top portion shown in open position; 

Figure 3 is a side view of the bottle cap; 

Figure 4 is a plan view of the bottle cap; 

Figure 5 is a perspective view of the bottle cap with a 
portion of a tear skirt removed; and 

Figure 6 is a perspective view of a top cap portion of the 
cap prior to assembly on the remainder of the cap. 



Referring firstly to Figure 5, a resealable bottle cap has 
30 a push-pull closure positioned thereon and includes a top 

portion 10 with a depending annular flange of different 
diameters, one of which forms a relatively short first 
portion 11 and the other forms a larger diameter portion 
12. 
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An out-turned flange 13 is formed over most of the lower 
edge of the portion 12 and a pull tab 14 is provided on the 
portion 12 in the area between the ends of the out-turned 
flange 13. 

5 

The portion 12 is provided with an annular area of weakness 
comprising an internal tear groove 15 which enables the 
portion 12 to be removed when the tear tab 14 is held and 
moved outwardly and around the resealable bottle cap. 

10 

In Figure 1, it will be seen that an opening 16 is formed 
centrally of the top 10 of the cap and that an upstanding 
cylindrical pour spout 17 is positioned in registry with 
the opening 16, the upper end of the spout 17 having a 
15 secondary top portion 18 thereon which is apertured at 19. 

A plug 2 0 is positioned on the secondary top 18 in spaced 
relation to the aperture 19 by a plurality of 
circumf erentially-spaced, angularly arranged legs 21. 

2 0 A push-pull top cap 22 is positioned on the spout 17 and 

comprises a top portion 23 having a central opening 24 
therein which registers with the plug 2 0 to form a closure 
when the top portion 23 is in the position illustrated in 
Figure l and resting on the secondary top 18 of the spout 

25 17. The top cap 22 has a depending cylindrical body 25 and 

is connected by a plurality of frangible elements 2 6 on its 
lower edge with a ring 27. The ring 27 has an inturned 
annular flange 28 thereon which slidably engages with the 
exterior of the pour spout 17. The body 25 of the top cap 

30 22 has two inturned annular flanges 29 which also slidably 

engage the outer surface of the pour spout 17. There are 
two annular flanges 31 and 32 respectively, formed on the 
exterior of the pour spout 17 , the flange 31 being 
oppositely disposed with respect to the secondary top 18 

35 and the flange 32 being spaced therebelow and above the top 
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10 of the bottle cap so that reciprocating movement of the 
push-pull top cap 22 is limited. 

In the assembled form illustrated in Figure l, the integral 
5 ring 27 joined by the frangible elements 26 to the 

cylindrical body 25 of the top cap 22 is incapable of 
moving upwardly due to the inter-engagement of the flange 
28 thereon with the flange 32 on the spout 17, whilst the 
cylindrical body 2 5 of the top cap 22 is incapable of 

10 vertical movement such as necessary to move the apertured 

top 23 thereof above the plug 20 until sufficient force is 
applied to the top cap 22 to break the frangible elements 
26, whereby the top cap 22 can move to the position 
illustrated in Figure 2 wherein the opening 24 therein 

15 moves upwardly and away from the plug 20. The flanges 29 

on the cylindrical body 25 of the top cap 22 cannot move 
above the flange 31 on the secondary top 18 of the spout 17 
so that the push-pull top cap of the bottle cap is child- 
safe as it is not removable therefrom. 

20 

Figure 3 shows the resealable bottle cap in its initial 
assembled condition and it will be seen that there is an 
area of weakness 15A extending between the lower edge of 
the larger portion 12 and the tear groove 15. 

25 

The portion 12 of the depending flange engages a neck 
finish 35 of a water bottle 36 (Figure 1) or the like and 
is provided with two configurations for engaging, matching 
or registering with configurations on the neck finish. 

3 0 These comprise an internal annular flange 37 on the lower 

inner edge of the flange portion 11 of the bottle cap, 
which is in opposed relation to the conventional depending 
sealing flange 3 3 of such caps, and an annular groove 34 in 
the larger diameter flange portion 12. The blow moulded 

35 water bottle 3 6 or similar containers having an 
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appropriately shaped neck finish 35 including annular ribs 
38 and 3 9 on their outer surfaces will accordingly register 
with the flange 37 and the groove 34 of the present cap. 

5 It will thus be seen that the present resealable bottle cap 

with a push-pull closure forms an attractive and very 
practical closure for a water bottle such as used in 
various sports such as bicycle races and the like, in that 
the bottles which are initially filled and sealed by the 

10 application of the resealable bottle cap will retain the 

bottle cap in position due to the registering 
configurations in the depending annular flanges of the 
portion of the cap engaging the water bottle finish and at 
the same time provide a tamper-indicating sealed closure 

15 with respect to the upstanding cylindrical pour spout which 

must be forcibly opened by moving the push-pull top cap 22 
upwardly so as to break the frangible elements 2 6 to open 
the aperture 19 therein and permit the contents of the 
water bottle to be used. At such time as the water bottle 

2 0 3 6 is empty, it may be refilled by using the tear tab 14 to 

remove the major portion of the larger flange portion 12 
from the bottle cap, which can then be removed by forcibly 
disengaging the inturned annular flange 37 from a matching 
configuration on the water bottle neck finish. This latter 

25 feature permits the bottle cap to be repositioned on the 

refilled water bottle where it holds tightly and permits 
the push-pull top cap 22 to be opened and closed in the 
same manner as was provided by the original complete 
resealable bottle cap assembly. 

30 

The cap may be formed of a resilient, moulded plastics 
material such as polyethylene. 
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CLAIMS : 



1. A resilient, resealable bottle cap for a bottle having 
a neck with dual bottle cap retaining means on the exterior 
5 of the neck, said cap having an annular flange depending 

from a cap top for surrounding the bottle neck, said flange 
having means for engaging said cap retaining means, and an 
internal annular groove, the depending flange below said 
groove defining a tear skirt with a pull tab; there being 

10 a pour spout on said top communicating with an opening in 

said top, said pour spout having an apertured secondary top 
thereon and means on said secondary top positioning a plug 
in spaced relation to said secondary top and its aperture, 
and there being a top cap movably disposed on said spout 

15 and having an opening registering with said plug to form a 

closure when said top cap is in a first position, said top 
cap including a ring and a plurality of frangible elements 
integrally connecting said ring with another part of said 
top cap in said first position; and a flange on said spout 

2 0 retaining said ring in said first position when said top 

cap is moved away from said first position to a second 
position to locate said opening in said top cap in spaced 
relation to said plug. 

25 2. A cap according to claim 1, wherein said means on said 

pour spout and on said ring retaining said ring in said 
first position comprise an annular flange on said pour 
spout and an inturned annular flange on said ring. 

3 0 3. A cap according to claim 1 or 2, wherein said pour 

spout has a tubular body and said top cap has a cylindrical 
body, the inner diameter of which is greater than the outer 
diameter of said tubular body. 
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4. A cap according to claim 1, 2 or 3, wherein said means 
on said secondary top spacing said plug with respect to 
said secondary top consists of upstanding legs integrally 
formed with said secondary top and said plug, said legs 

5 being registrable with said top portion when in said first 

position. 

5. A cap according to any one of the preceding claims and 
being made of moulded plastics material. 

10 

6. A resilient, resealable bottle cap, substantially as 
hereinbefore described with reference to the accompanying 
drawings . 

15 7. A combination of a resilient, resealable bottle cap 

according to any one of the preceding claims fitted on a 
neck of a bottle having dual bottle cap retaining means on 
the exterior of said neck. 

2 0 8. A combination according to claim 7, wherein said dual 

retaining means comprises annular flanges on said neck, and 
said means on said depending flange for engaging said dual 
retaining means comprises an inner annular flange and 
groove . 



9. A combination according to claim 7 or 8, substantially 
as hereinbefore described. 



Amendments to the claims have been filed as follows 

1. A resilient, resealable bottle cap for a bottle having 
a neck with bottle cap retaining means on the exterior of 
the neck, said cap having an annular flange depending from 
a cap top for surrounding the bottle neck, said flange 
having means for engaging said cap retaining means, and an 
internal annular groove, the depending flange below said 
groove defining a tear skirt with a pull tab; there being 
a cylindrical pour spout on said top communicating with an 
opening in said top, said pour spout having an apertured 
secondary top thereon and means on said secondary top 
positioning a plug in spaced relation to said secondary top 
and its aperture, and there being a cylindrical top cap 
rotatably and axially movably disposed on said spout and 
having an opening registering with said plug to form a 
closure when said top cap is in a first position, said top 
cap including a ring and a plurality of circumf erentially 
spaced frangible elements integrally connecting said ring 
with a lower edge of said top cap in said first position; 
and an inturned flange on said spout retaining said ring in 
said first position when said top cap is moved axially away 
from said first position so as to break said frangible 
elements and move said top cap to a second position to 
locate said opening in said top cap in spaced relation to 
said plug. 



2. A cap according to claim l, wherein an out-turned 
annular flange on said pour spout and said inturned annular 
flange on said ring act to retain said ring in said first 
30 position. 



3. A cap according to claim 1 or 2, wherein said pour 
spout has a tubular body and said top cap has a cylindrical 
body, the inner diameter of which is greater than the outer 
35 diameter of said tubular body. 
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(54) Resealing overcap for a cylindrical container 



(57) A resealing overcap (20) is provided for fitting 
over a top end (13) of a cylindrical container (10) and 
an easy-open top end closure (15) thereon which in- 
cludes an end ring (17) having an inside circular down- 
wardly and inwardly curved bead (1 8) defining a central 
opening and closed by a removable membrane (19) po- 
sitioned thereon. The resealing overcap (20) includes a 
circular central portion (22) having. an outer periphery 
and adapted to extend radially of the container when po- 
sitioned thereon for covering the top end closure (15). 
The overcap (20) further includes a downwardly de- 
pending flange (23) integrally extending from and 
around the central portion outer peripheral area and 
adapted to extend axially of the cylindrical container 



when positioned thereon to provide a friction fit around 
the end ring (17) of the container end closure when po- 
sitioned thereon. The resealing overcap (20) further in- 
cludes a downwardly depending flexible ring portion 
(25) integrally extending from an inside surface of the ■ 
overcap central portion (22) and adapted to extend ax- 
ially of the cylindrical container when positioned thereon 
to define a leading edge portion (26) adapted to be po- 
sitioned over the inside circular bead ( 1 8) of the contain- 
er end closure when positioned thereon before opening 
of the container and adapted to flex and snap fit around 
the bead (1 8) of the end ring of the container end closure 
upon opening of the container and removal of the easy- 
open membrane patch for resealing of the container. 



o 
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Description 

Field Of The Invention 



[0001] This invention relates to an improved construc- 
tion of an overcap forfitting over a top end of a cylindrical 
container and an easy-open top end closure thereon 
which includes an end ring defining a central opening 
closed by a removable membrane.. 

Background Of The Invpntinn 

[0002] Easy-open containers have heretofore been 
provided for a variety of products including powdered 
products, such as food products, cleaning products, etc. 
These easy-open containers are often constructed of a 
composite cylindrical body portion having end closures 
for closing and sealing the container and wherein the 
top end closure comprises an end ring seamed to the 
composite container body and having an inside circular 
peripheral area in the form of a downwardly and inwardly 
curved bead and defining a central opening of desired 
size to have access therethrough to the interior of the 
container. The top end closure further includes an easy- 
open membrane patch of sufficient size to cover the cen- 
tral opening and attached to the end ring for allowing 
detachment and removal when it is desired to open the 
container to obtain access to the product therein. 
[0003] These types of easy-open containers often al- 
so include overcaps constructed forfitting over the con- 
tainer top end portion and top end closure before and 
after opening of the container. These overcaps serve 
many functions including, but not limited to, protecting 
the top of the container from damage before and after 
removal of the membrane and opening of the container, 
keeping unwanted items from getting into the container 
after removal of the membrane and opening of the con- 
tainer, keeping the product within the container from 
spilling out of the container after opening of the contain- 
er, helping improve stack-ability of these containers be- 
fore and after opening, and increasing the life of the 
product after opening of the container. 
[0004] With the increased packaging of moisture and 
oxygen sensitive products into these types of contain- 
ers, the need has been established for an improved re- 
seal feature for the container, after opening of the con- 
tainer and removal of the membrane, to re-seal the con- 
tainer and prevent undesirable moisture and oxygen 
from entering the container. 
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positioned thereon, wherein the overcap construction 
includes a resealing feature for resealing of the contain- 
er after initial opening thereof and removal of the mem- 
brane from the top end closure. 
5 [0006] It has been found by this invention that this ob- 
ject may be accomplished by providing a resealing over- 
cap comprising a circular central portion having an outer 
periphery and adapted to extend radially of the container 
when positioned thereon for covering the container top 
10 end portion. The overcap further includes a downwardly 
depending flange portion integrally extending from and 
around the central portion outer peripheral area and 
adapted to extend axially of the cylindrical container 
when positioned thereon and having an inside diameter 
" approximately equal to the outside diameter of the cy- 
lindrical container to provide a.friction fit around the'end 
ring of the container when positioned thereon. 
[0007] Theovercapfurtherincludesadownwardlyde- 
pending flexible ring portion integrally extending from an 
2°. inside surface of the overcap central portion and adapt- 
ed to extend axially of the cylindrical container when po- 
sitioned thereon to define a leading edge portion adapt- 
ed to be positioned over the inside circular bead of the 
container end closure when positioned thereon before 
25 opening of the container and adapted to flex and snap 
fit around the downwardly and inwardly curved bead of 
the end ring of the container end closure upon opening 
of the container and removal of the easy-open mem- 
brane patch for resealing of the container. It has been 
30 found preferable to have the leading edge of the flexible 
ring of the overcap of a diameter smallerthan the central 
opening of the container top end closure and to extend 
outwardly of the overcap at a predetermined angle of 
between 30° and 45° to the overcap downwardly de- 
35 pending flexible ring. It has also been found preferable 
to construct the overcap as an injection molded plastic 
overcap. 



Brief Description Of The Drawings 



Object And Summary Of The Invention 

[0005] Accordingly, it is the object of this invention to 
provide a generally circular overcap adapted to fit over 
a top end of a cylindrical container and top end closure 
thereon which includes an end ring having an inside cir- 
cular downwardly and inwardly curved bead defining a 
central opening and closed by a removable membrane 



[0008] An object and advantages of this invention 
have been set forth above, other objects and advantag- 
es of the invention will become apparent in the detailed 
description of a preferred embodiment of this invention 
45 to be described below, when taken in conjunction with 
the accompanying drawings, in which: 

FIG. 1 is a perspective view of an easy-open con- 
tainer having the improved overcap of this invention 
50 thereon and showing the overcap in exploded posi- 
tion; 

FIG. 2 is a perspective view of the top portion of the 
container of FIG. 1 with the top end closure thereon 
and illustrating the membrane of such top end clo- 
55 sure being removed for opening of the container to 
obtain access to the product therein; 
FIG. 3 is a sectional view of one-side of the top por- 
tion of the container of FIG. 1, before removal of the 



3 



EP 1 101 707 A1 



4 



membrane of the top end closure, and with the over- 
cap in position thereon; and 
FiG. 4 is a view, like FIG. 3, afterthe membrane has 
been removed from the top end closure and the 
overcap repositioned on the end of the container 
and snap-fitted into the opening in the end closure 
formed by removal of the membrane for resealing 
of the container. 

Detailed Description Of Preferred Embodiment Of 
The Invention 

[0009] Referring now to the drawings, there is shown 
in FIG. 1 an easy-open container, generally indicated at 
10, which is adapted for being filled with a powdered 
product P, such as food products, cleaning products, 
etc. The container 10 may be of any desired configura- 
tion and may be constructed of any desired material in- 
cluding composites, plastic, metal, etc. However, it is 
preferred that the container 10 be of a generally cylin- 
drical configuration and be constructed of composite 
materials including paper layers of the type normally uti- 
lized for constructing containers for powdered products 
P and which are well understood by those with ordinary 
skill in the art. 

[0010] The container 10 comprises a generally cylin- 
drical container body 12 defining top and bottom oppo- 
site end portions 13, 14. The container' 10 further in- 
cludes top and bottom end closures 15, 16 attached re- 
spectively to the top and bottom container body end por- 
tions 13, 14 for closing and sealing the container with 
product P therein in a manner well understood by those 
with ordinary skill in the art. The bottom end closurel 6 
may be any suitable end closure attached to or seamed- 
to the bottom end portion 14 of the container and may 
be constructed of metal, composites, plastic or other 
suitable material. 

[0011] The top end closure 1 5 is of an easy-open type 
which comprises an end ring 17 having an outside cir- 
cular peripheral area 17a seamed to the container body 
top end portion 13 (as shown particularly in FIGS. 3 and 
4). The end ring 17 further includes an inside circular 
peripheral area in the form of a.downwardly and inwardly 
curved bead 18 which defines a central opening of de- 
sired size to allow access therethrough to the interior of 
the container 10 (as shown particularly in FIG. 2). The 
top end closure 15 further includes an easy-open mem- 
brane patch 19 of sufficient size to cover the central 
opening and which is attached to the end ring 17 for al- 
lowing detachment and removal of the membrane patch. 
19 (as shown in FIG. 2) when it is desired to open the 
container 10 to obtain access to the product P therein. 
[0012] The end ring 1 7 of the top end closure 1 5 may 
be constructed of any suitable material including com- 
posites,, metal, plastic, etc. and the membrane patch ' 
may be constructed of any suitable material including 
composites; metal, plastic, etc. The bond or attachment 
between the membrane patch 19 and the end ring 17 



may be any suitable bond including heat seal, adhesive 
etc. to create a bond of sufficient strength to resist inter- 
nal forces within the container, while being sufficiently 
weak in the tensile direction to allow sealing of the bond 

5 for easy-opening of the top end closure 15 of the con- 
tainer 10, in a manner well understood by those with or- 
dinary skill in the art. Preferably the bond may be formed 
with a polypropylene heat seal layer on the membrane 
patch or the end ring or both. 

10 [0013] In accordance with this invention, a resealing 
overcap 20 is constructed for fitting over the container 
body top end portion 13 and the top end closure 15 be- 
fore and after opening of the container 10 (as shown 
particularly in FIGS. 3 and 4) and for snap fitting into the 

15 central opening of the top end closure 15 after opening 
of the container 10 and removal of the easy-open mem- 
brane patch 19 for resealing of the container (as shown 
in FIG. 4). 

[0014] The overcap 20 comprises a circular central 

20 portion 22 having an outer periphery and extending. ra- 
dially of the container 10 for covering the container top 
end portion 15. The overcap 20 further includes a down- 
wardly depending flange portion 23 which integrally ex- 
tends from and around the outer peripheral area of the 

25 central portion 22 and axially of the container body 12 
when positioned on the container 10. This flange portion 
23 has an inside diameter approximately equal to an 
outside diameter of the container body 12 to provide a 
friction fit around the end ring 17 and the outside periph- 

30 eral area 17a thereof which is seamed to the top con- 
tainer body end portion 13 (as shown in FIGS. 3 and 4). 
[0015] The resealing overcap 20 further includes a 
downwardly depending flexible ring portion 25 integrally 
extending from an inside surface of the overcap central 

35 portion 22 and axially of the container body 12 when po- 
sitioned on the container 10 to define a leading edge 
portion 26. This leading edge portion 26 is positioned 
over the inside peripheral area or bead 18 of the top end 
closure end ring 17 before opening of the container 10 

40 (as shown in FIG. 3) and is adapted to flex arid snap fit 
. around the downwardly and inwardly curved bead 18 on 
the inside peripheral area of the top end closure 15 upon, 
opening of the container 10 and removal of the easy- 
open membrane patch 19 (as shown in FIG. 4). This 

45 may be accomplished (as shown in FIG. 4) by exerting 
pressure with a finger or the like on the middle portion 
of the central portion 22 of the resealing overcap 20 
which causes the leading edge portion 26 of the down- 
wardly depending flexible ring portion 25 to flex and 

50 snap fit around the bead 18 on the inside of the end ring 
17 of the end closure 15 of the container 10. 
[0016] As may be seen in FIGS. 3 and 4, the leading 
edge portion 26 of the downwardly depending ring 25 of 
the resealing overcap 20 is preferably of a diameter larg- 

55 erthan a diameter of the inside peripheral area defined 
by the bead 26 of the end ring 17 of the top end closure 
15 of the container 10 and extends outwardly of the 
overcap 20 at a predetermined angle 6 to the downward- 
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ly depending ring 25 thereof so as to effect the flexing 
and snap-fitting around the downwardly and inwardly 
curved bead 26 of the end Closure 15 of the container 
10 when re-sealing is desired. It is preferable that the. 
predetermined angle 9 of the leading edge portion 26 to 5 
the downwardly depending ring 25 of the resealing over- 
cap 20 is between 30° and 45°. The resealing overcap 
may be constructed of any suitable material having the 
characteristics described above and preferably is con- 
structed of plastic and is injection molded so as to pro- 10 
vide the downwardly depending flexible ring 25 which 
allows flexure and snap-fitting around the bead 18 of the 
end ring 17 of the top end closure 15 of the container 10. 
[00.17] Thus, the present invention has provided an 
improved resealing overcap for use on a container hav- 15 
ing an easy-opened top end closure and which is con- 
structed to provide for resealing of the container after 
the top end closure has been opened to gain access to 
the product within the container. 

[0018] In the drawings and specification, there has 20 
been set forth a preferred embodiment of this invention 
and, although specific terms are employed, these terms . 
are used in a generic and descriptive sense only and 
not for purposes of limitation. The scope of the invention 
is set forth in the following claims. 25 



Claims 

1. In a container, adapted to be filled with powdered 30 
products, dryfood products and the like, comprising 
a generally cylindrical container body defining top 
and bottom opposite end portions/top and bottom 
end closures attached respectively to said top and 
bottom container body end portions for closing and 35 
sealing the container with product therein, wherein 
said top end closure is of the easy-open type and 
comprises an end ring having an outside circular 
peripheral area seamed to said container body top 
end portion and having an inside circular peripheral 40 
area in the form of a downwardly and inwardly 
curved bead for defining a central opening of de- 
sired size to allow access therethrough to the inte- 
rior of said container, and wherein said top end clo- 
sure further comprises an easy-open membrane « 
patch of sufficient size to cover said central opening 
and which is attached to said end ring for allowing 
detachment and removal when it is desired to open 
said container to obtain access to the product there- ' 
in; the improvement of: 50 

a resealing overcap constructed for fitting 
over said container body top end portion and said 
top end closure before and after opening of said 
container and for snap fitting into said central open- 
ing of said top end closure after opening of said con- 55 
tainer and removal of said easy-open membrane 
patch for resealing of said container; said overcap 
comprising a circular central portion having an outer 



periphery and extending radially of said container 
for covering said container top end portion, a down- 
wardly depending flange portion, integrally extend- 
ing from and around said central portion outer pe- 
ripheral area and axially of said container body and 
having an inside diameter approximately equal to 
an outside diameter of said container body to pro- 
■ vide a friction fit around said end ring seamed to 
said container body top end portion, and a down- 
■ wardiy depending flexible ring portion integrally ex- 
tending from an inside surface of said overcap cen- 
tral portion axially of said container body to define 
a leading edge portion positioned over said inside 
peripheral area of said top end closure end ring be- 
fore opening of said container and adapted to flex 
. and snap fit around said downwardly and inwardly 
curved bead forming said inside peripheral area of 
said top end closure upon opening of said container 
and removal of said' easy-open membrane patch. 

2. In a container, as set forth in claim 1 , in which said 
• leading edge portion of said downwardly depending 

flexible ring of said resealing overcap is of a diam- 
eter larger than a diameter of said inside peripheral 
area of said container top end closure end ring and 
extends outwardly of said overcap at a predeter- 
mined angle to said overcap downwardly depend- 
ing flexible ring. 

3. In a container, as set forth in claim 2, in which said 
predetermined angle of said leading edge portion 
to said downwardly depending flexible ring of said 
overcap is between 30° and 45°. 

4. In a container, as set forth in claim 1 , 2 or 3, in which 
said overcap comprises an injection molded plastic 
overcap. 

5. A resealing overcap adapted to fit over a top end of 
a cylindrical container and an easy-open top end 
closure thereon which includes an end ring having 
an inside circular downwardly and inwardly curved 
bead defining a central opening which is closed by 
a removable membrane positioned thereon; said 
overcap comprising: 

a circular central portion having an outer pe- 
riphery and adapted to extend radially of the 
container when positioned thereon for covering 
the container top end closure; 
a downwardly depending flange portion inte- 
grally extending from and around said central 
portion outer peripheral area and adapted to 
extend axially of the cylindrical container when 
positioned thereon and having an inside diam- 
eter approximately equal to an outside diame- 
ter of the cylindrical container to provide a fric- 
tion fit around the container top end closure 
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when positioned thereon; and 
a downwardly depending flexible ring portion 
integrally extending from an inside surface of 
said overcap central portion and adapted to ex- 
tend axially of the cylindrical container when 5 
positioned thereon to define a leading, edge 
portion adapted to be positioned over the inside 
circular bead of the container end closure when 
positioned thereon before opening of the con- 
tainer and adapted to flex and snap fit around 10 
the downwardly and inwardly curved bead of 
the.end ring of the container end closure upon 
opening of the container and removal of the 
easy-open membrane patch forresealing of the 
container. 15 

6. A resealing overcap, as set forth in claim 5, in which 
said leading edge portion of said flexible ring of said 
overcap is of a diameter larger than the central 
opening of the container top end closure and ex- 20 
tends outwardly of said overcap at a predetermined 
angle of between 30° and 45° to said overcap down- 
wardly depending flexible ring. 

7. A resealing overcap, as set forth in claim 5 or 6, in 25 
which said overcap comprises an injection molded 
plastic overcap. 
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(57) Abstract 

A cap (50) for a bottle to be protected 
from theft includes a covering portion (52) 
for covering an opening of the bottle and an 
electronic article surveillance ("EAS") marker 
(10). The covering portion has a surface 
(54) and a wall (56) that extends downward 
from the surface and along a circumference 
of the surface. The EAS marker comprises a 
circular disk (1 2) positioned within a cavity (60) 
defined by an inner surface (58) of the wall 
of the covering portion and a marker element 
attached to and extending downward from the 
circular disk. The marker element is insertable 
through the opening of the bottle and provides a 
signal that is detectable by an electronic article 
surveillance system. 
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CAP WITH INTEGRATED EAS MARKER 

FIELD OF THE INVENTION 

This invention relates generally to electronic article surveillance ("EAS"), and more 
particularly, to techniques for securing EAS markers to goods that are to be protected from 
theft. 

BACKGROUND OF THE INVENTION 

It is known to provide electronic article surveillance systems in which detecting 
devices are installed at the exits of retail stores. EAS markers that are detectable by the 
detecting devices are secured to articles of merchandise that are to be protected from theft. 
When a customer pays for an article of merchandise, the EAS marker secured to the article 
of merchandise is either removed or deactivated according to known techniques. The article 
can then be carried past the detecting devices without actuating an alarm. 

Articles of merchandise in the form of bottles, and particularly wine bottles or other 
beverage bottles, present particular challenges in terms of securing EAS markers to the 
bottles. For the most part, EAS markers are provided in a form that is suitable for attachment 
to a large flat surface, such as the cover of a jewel case for a compact disc, or in a device that 
is attachable to soft goods, such as clothing. A wine bottle, however, lacks flat surfaces to 
which conventional EAS markers can be readily attached and does not provide for easy 
attachment as with clothing. 

French Patent Application No. 2,703,659 (" '659 French Application") proposes a 
bottle cap arrangement for a wine bottle, with an anti-theft circuit mounted in the cap 
arrangement at a position above the opening of the bottle. More particularly, the anti-theft 
circuit is sandwiched between the upper surface of a disk that covers the opening of the bottle 
and a circular base of a capsule that covers the disk as well as the neck of the bottle. This 
anti-theft circuit shown in the '659 French Application, however, appears to be incompatible 
with the most widely installed types of EAS detection equipment, and also appears to be of 
a type that would be masked and rendered ineffective if the top of the bottle is covered with 
metal foil or metal cap, as is often done with champagne and wine. Furthermore, the anti- 
theft circuit is limited to its placement between the disk covering the opening of the bottle and 
the circular base of the capsule. 
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French Patent No. 95 12402 (" '402 Patent"), issued to Dameme and commonly 
assigned with the present application, also proposes an arrangement for protecting a bottle 
from theft, but unlike the '659 French Application, uses an electronic article surveillance 
marker mounted in a bottle cover covering the top and neck of a bottle. Such a bottle 
5 protection arrangement, however, may not protect a bottle from theft if the bottle cover is torn 
revealing the EAS marker or the bottle cover and marker are removed from the bottle. This 
arrangement also is not suitable for protecting bottles that are sold without covers. 

It is accordingly an object of the invention to provide an improved technique for 
securing an EAS marker to a bottle to be protected from theft. 
10 It is a more particular object of the invention to provide a technique for integrating in 

a cap or lid of a bottle an EAS marker that is compatible with an installed base of EAS 
detection equipment. 

It is a further object of the invention to provide a technique for integrating an EAS 
marker in a cap or lid of a bottle so as to decrease the marker's visibility. 

15 SUMMARY OF THE INVENTION 

In accordance with the principles of the present invention, the above and other 
objectives are realized in a cap for a bottle to be protected from theft, the cap comprising a 
covering portion and an electronic article surveillance ("EAS ") marker. The covering portion 
has a surface and a wall that extends downward from the surface and along a segment of the 

20 surface. The EAS marker comprises an attachment portion or a disk-shaped member for 
attaching the EAS marker to the covering portion and a marker element attached to the disk- 
shaped member for providing a signal that is detectable by an electronic article surveillance 
system. The disk-shaped member is positioned within a cavity defined by the inner surface 
of the wall of the covering portion and the marker element is positioned perpendicular to and 

25 extends downward from the disk-shaped member. The bottle itself has an opening at the top 
and a neck portion that extends downward from the opening. The marker element is 
insertable through the opening into the neck portion of the bottle. 

The marker element of the EAS marker provided according to the above aspects of the 
invention may be a magnetostrictive member and a biasing member mounted spaced apart 

30 from the magnetostrictive material. The biasing member, when magnetically biased, causes 
the magnetostrictive member to be mechanically resonant when exposed to an alternating 
electromagnetic field generated at a selected frequency by an electronic article surveillance 

2 
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system, The marker element of the present invention may also include a continuous strip of 
magnetic material or a marker suitable for radio frequency or microwave EAS systems. 

In a further aspect of the invention, the disk-shaped member of the EAS marker is 
attached to a bottom surface of the covering portion and the marker element attached to the 
5 disk-shaped member is insertable through the opening into the neck portion of the bottle. 

In the present invention, there is also provided a method of forming a cap to cover an 
opening of a bottle to be protected from theft. The method comprises the steps of providing 
a covering portion for covering the opening of the bottle and positioning an attachment 
portion of an EAS marker within a cavity defined by an inner surface of a wall of the covering 
1 0 portion. The EAS marker further comprises a marker element that is attached to and extends 
downward from the attachment portion for insertion through the opening of the bottle in order 
to provide a signal that is detectable by an electronic article surveillance system. 

Another method of the present invention provides for an attachment portion of the 
EAS marker to be attached to a bottom surface of a covering portion of the cap with the 
1 5 marker element attached to the disk-shaped member being insertable through the opening into 
the neck portion of the bottle. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other features and aspects of the present invention will become more 
apparent upon reading the following detailed description in conjunction with the 
20 accompanying drawings, in which: 

FIG. 1 shows a schematic side view of the EAS marker of the present invention; 
FIG. 2 shows a schematic side view of the EAS marker of FIG. 1 incorporated in a cap 
of a bottle; 

FIG. 3 shows a schematic side view of a bottle with the EAS marker and cap of FIG. 
25 2 inserted in the neck of the bottle; 

FIG. 4 shows a schematic side view of the EAS marker of FIG. 1 incorporated in 
another cap of a bottle; 

FIG. 5 shows a schematic side view of another bottle with the EAS marker and cap 
of FIG. 4 inserted in the neck of another bottle; and 
30 FIG. 6 shows a schematic view of an installation of conventional EAS detection 

equipment. 



3 



WO 00/26878 



PCT/US99/24104 



DETAILED DESCRIPTION 

FIGS. 1-5 show the EAS marker 10 in accordance with the principles of the present 
invention. In the present illustrative case, the EAS marker 10 is attachable to a variety of 
different types of caps or lids for bottles or containers. Indeed, the EAS marker 10 is easily 
integrated into or attached to a cap and then inserted through the opening of the bottle into the 
neck portion of a bottle to permit concealment of the EAS marker 1 0 to shoppers in an EAS 
environment. 

This ease of attachment and concealment of the EAS marker 10 is based upon its T- 
shaped structure (as seen in a side view). With reference to FIG. 1, the EAS marker 10 
comprises an attachment portion or disk-shaped member 12 and a box-like housing or support 
14 in which is disposed an active marker element comprising an active or magneto- 
mechanical element 16 and magnetic biasing element 18. These elements in the housing 14 
cooperate to generate a detectable signal in the manner disclosed in U.S. Patent No. 4,5 1 0,489 
issued to Anderson et al., the teachings of which are incorporated herein by reference. As 
illustrated in FIG. 1, the disk-shaped member 12 has top and bottom surfaces 20 and 22 with 
an edge 24 of the housing 14 being attached to the disk-shaped member's bottom surface 22. 
The housing 14 with the elements 1 6 and 1 8 therein is positioned perpendicular to the disk- 
shaped member's bottom surface 22 and extends downward to form the T-shaped structure 
of the EAS marker 10 as shown in FIG. 1 . 

In particular, the positioning of the disk-shaped member 1 2 relative to the housing 1 4 
allows for integration of the marker 10 with the cap 50 as shown in FIG. 2. As FIGS. 2 and 
3 illustrate, the cap has a covering portion 52 that covers an opening 64 of the bottle 62. The 
covering portion 52 has a surface 54 and a wall 56 extending downward from the surface 54 
and along a circumference of the surface 54. The wall 56 has an inner surface 58. The EAS 
marker 10 is integrated in the cap 50 by the disk-shaped member 12 being inserted into a 
cavity 60 defined by the inner surface 58 of the wall 56 of the covering portion 52. The disk- 
shaped member 12 having a slightly smaller diameter than compared to the diameter of the 
cap 50 allows for such insertion and integration. With the disk-shaped member 12 of the EAS 
marker 10 inserted in the cavity 60, as shown in FIG. 2, the housing 14 with the magneto- 
mechanical element 16 and magnetic biasing element 18 disposed therein extends 
perpendicular to and downward from the disk-shaped member 12. 
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FIG. 3 shows the EAS marker 10 integrated in the cap 50 and being inserted through 
an opening 64 into a neck portion 66 of the bottle 62. Accordingly, when the cap 50 is 
positioned on the bottle 62, the EAS marker 10 extends vertically downwardly in the neck 
portion 66 of the bottle 62. 

FIGS . 4 and 5 illustrate another type of cap and bottle for use with the EAS marker 1 0. 
FIG. 4 illustrates the EAS marker 10 attached to a cap 72 having a covering portion 74 with 
top and bottom surfaces 76 and 78. In this illustrated embodiment, the top surface 20 of the 
disk-shaped member 12 of the EAS marker 10 is attached or secured adjacent to the bottom 
surface 78 of the covering portion 74. The disk-shaped member 12 provides means for 
suspending the housing 14 of the marker 10 from the covering portion's bottom surface 78. 
The housing 14 extends substantially vertically downward from the disk-shaped member 12. 
The marker element disposed in the housing 14, is then insertable through an opening 80 into 
a neck portion 82 of the bottle 70 as shown in FIG. 5. 

In order to show an example of detection equipment for use with the present invention, 
FIG. 6 is provided as an illustration with detection equipment 1 00 including antenna pedestals 
102 and 104 defining therebetween a passage 106 for detecting unauthorized removal of a 
bottle with the EAS marker 10 integrated therewith. 

The EAS marker 10 of the present invention, however, is not limited to its present 
configuration but can be a variety of different shapes and sizes. For example, an attachment 
portion of the EAS marker 1 0 can be square, rectangular or otherwise polygonal, etc., instead 
of disk-shaped (circular). In addition to or instead of pressure fitting the attachment portion 
to the bottle cap, adhesives, tape, epoxy or connectors for securing the EAS marker 1 0 to the 
cap may be used. The housing 14 may also be a variety of shapes and sizes that accommodate 
or support a detectable marker element and that is insertable into the opening or neck of a 
bottle or container. 

In addition, although the present invention has been described herein with reference 
to a magneto-mechanical type of marker disclosed in the aforesaid Anderson et al. patent, it 
is contemplated according to the present invention to integrate marker elements of other types 
and/or other shapes in the housing 14 of the EAS marker 1 0. For example, it is contemplated 
to place in the housing 14 an element or ribbon of highly permeable magnetic material (like 
that disclosed in U.S . Patent No. 4,686,5 1 6 issued to Humphrey and commonly assigned with 
the present application) or an integrated circuit marker capable of generating a multi-bit 
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identification signal. The latter type of marker would be especially useful in applications in 
which it was desired to prevent counterfeiting as well as to deter theft. Accordingly, the 
multi-bit marker may advantageously be used in connection with expensive brands of 
champagne or perfume. It is also contemplated to apply the present invention to markers 
5 comprising a resonant circuit that is suitable for radio frequency or microwave EAS systems. 

Although the invention has, up to this point, primarily been described in an 
embodiment suitable for use with a wine or champagne bottle, the invention can also be 
applied to caps for bottles containing other types of beverages, and on bottles containing fluids 
that are not beverages, including condiments or perfume, for example. Moreover, the 

l o invention may be used with bottles that contain non-fluid substances, including foods, pills 
or powders. The term "bottle", as used herein, should be understood to include containers 
made of plastic or other materials, in addition to glass, and is not limited to containers having 
a circular profile in a horizontal cross-section. Containers having, for example, horizontal 
cross-sections that are rectangular in profile are also to be embraced within the term "bottle", 

15 as well as any number of other geometric cross-sections and dimensions. 

In all cases it is understood that the above-described arrangements and structures are 
merely illustrative of the many possible specific embodiments which represent applications 
of the present invention. Numerous and varied other configurations, can be readily devised 
in accordance with the principles of the present invention without departing from the spirit 

20 and scope of the invention. 
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What is claimed is: 

1 . A cap for a bottle to be protected from theft, said cap comprising: 

a covering portion for covering an opening of the bottle, the covering portion 
having a surface and a wall extending downward from the surface and along a circumference 
of said surface, said wall having an inner surface; and 

an electronic article surveillance ("EAS") marker comprising an attachment 
portion and a marker element, said attachment portion positioned within a cavity defined by 
said inner surface of said wall and said marker element attached to and extending downward 
from the attachment portion, said marker element for providing a signal that is detectable by 
an electronic article surveillance system. 

2. A cap according to claim 1 , wherein said attachment portion is a disk-shaped 
member that is positioned in the cavity of the covering portion. 

3. A cap according to claim 2, wherein said marker element comprises a 
magnetostrictive member and a biasing member mounted spaced apart from said 
magnetostrictive member, said biasing member, when magnetically biased, for causing said 
magnetostrictive member to be mechanically resonant when exposed to an alternating 
electromagnetic field generated at a selected frequency by an electronic article surveillance 
system. 

4. A cap according to claim 3, wherein said EAS marker further comprises a 
housing for said magnetostrictive member and said biasing member. 

5 . A cap according to claim 2, wherein said marker element comprises a magnetic 
element. 

6. A cap according to claim 5, wherein said EAS marker further comprises a 
support for said magnetic element. 

7. A cap according to claim 2, wherein said marker element comprises aresonant 
circuit adapted to be responsive to radio frequency or microwave frequency signals. 

8. A cap according to claim 7, wherein said EAS marker further comprises a 
support for said resonant circuit. 

9. A cap according to claim 1, wherein said EAS marker is T-shaped. 

10. A cap for a bottle to be protected from theft, said cap comprising: 

a covering portion for covering an opening of the bottle, the covering portion 
having top and bottom surfaces; and 
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an electronic article surveillance ("EAS") marker comprising an attachment 
5 portion and a marker element, said attachment portion attached to said bottom surface of the 
covering portion and said marker element attached to and extending downward from the 
attachment portion, said marker element for providing a signal that is detectable by an 
electronic article surveillance system and being insertable through the opening of the bottle. 

11. A cap according to claim 1 0, wherein said attachment portion is a disk-shaped 
member having top and bottom disk surfaces, said top disk surface being attached to the 
bottom surface of the covering portion. 

12. A cap according to claim 11, wherein said marker element comprises a 
magnetostrictive member and a biasing member mounted spaced apart from said 
magnetostrictive member, said biasing member, when magnetically biased, for causing said 
magnetostrictive member to be mechanically resonant when exposed to an alternating 

5 electromagnetic field generated at a selected frequency by an electronic article surveillance 
system. 

13. A cap according to claim 12, wherein said EAS marker further comprises a 
housing for said magnetostrictive member and said biasing member. 

14. A cap according to claim 11, wherein said marker element comprises a 
magnetic element. 

15. A cap according to claim 14, wherein said EAS marker further comprises a 
support for said magnetic element. 

16. A cap according to claim 11, wherein said marker element comprises a 
resonant circuit adapted to be responsive to radio frequency or microwave frequency signals. 

17. A cap according to claim 16, wherein said EAS marker further comprises a 
support for said resonant circuit. 

18. A cap according to claim 1 0, wherein said EAS marker is T-shaped. 

19. An electronic article surveillance marker comprising: 

an active element for providing a signal that is detectable by an electronic 
surveillance system; 

a housing in which said active element is contained; and 
5 means for suspending said housing from a bottom surface of a bottle cap. 

20. A marker according to claim 19, wherein said housing extends substantially 
vertically downward from said means for suspending. 
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21. A marker according to claim 1 9, wherein said means for suspending includes 
a disk-shaped member for being secured adjacent to said bottom surface of said bottle cap. 

22. A marker according to claim 19, wherein said active element is a 
magnetostrictive member, said marker further comprising a biasing member mounted to said 
housing, said biasing member, when magnetically biased, for causing said magnetostrictive 
member to be mechanically resonant when exposed to an alternating electromagnetic field 
generated at a selected frequency by an electronic article surveillance system. 

23 . A method of forming a cap to cover an opening of a bottle to be protected from 
theft, the method comprising the steps of: 

(a) providing a covering portion for covering the opening of the bottle, said 
covering portion having a surface and a wall extending downward from the surface and along 
a circumference of said surface, said wall having an inner surface; and 

(b) positioning an attachment portion of an electronic article surveillance 
("EAS") marker within a cavity defined by said inner surface of said wall of the covering 
portion, said EAS marker further comprising a marker element attached to and extending 
downward from the attachment portion for insertion through the opening of the bottle. 

24. A method according to claim 23, wherein said marker element comprises a 
magnetostrictive member and a biasing member mounted spaced apart from said 
magnetostrictive member, said biasing member, when magnetically biased, for causing said 
magnetostrictive member to be mechanically resonant when exposed to an alternating 
electromagnetic field generated at a selected frequency by an electronic article surveillance 
system. 

25. A method according to claim 23, wherein said marker element comprises a 
magnetic element. 

26. A method according to claim 23, wherein said marker element comprises a 
resonant circuit adapted to be responsive to radio frequency or microwave frequency signals. 

27 . A method of forming a cap to cover an opening of a bottle to be protected from 
theft, the method comprising the steps of: 

(a) providing a covering portion for covering the opening of the bottle, said 
covering portion having top and bottom surfaces; and 

(b) attaching an attachment portion of an electronic article surveillance 
("EAS") marker to the bottom surface of the covering portion, said EAS marker further 
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comprising a marker element attached to and extending downward from the attachment 
portion for insertion through the opening of the bottle, 

28. A method according to claim 27, wherein said marker element comprises a 
magnetostrictive member and a biasing member mounted spaced apart from said 
magnetostrictive member, said biasing member, when magnetically biased, for causing said 
magnetostrictive member to be mechanically resonant when exposed to an alternating 
electromagnetic field generated at a selected frequency by an electronic article surveillance 
system. 

29. A method according to claim 27, wherein said marker element comprises a 
magnetic element. 

30. A method according to claim 27, wherein said marker element comprises a 
resonant circuit adapted to be responsive to radio frequency or microwave frequency signals. 

31. A method of securing an EAS marker to a bottle to be protected from theft, 
said bottle having an opening at a top of the bottle and a neck portion that extends 
downwardly from said opening, the method comprising the steps of: 

(a) securing said EAS marker to a bottom surface of a bottle cap; 

(b) inserting said EAS marker into the neck portion of said bottle; and 

(c) installing said bottle cap on said bottle in a position to cover said 
opening of said bottle. 

32. A method according to claim 3 1 , wherein said EAS marker further comprises 
a marker element. 

33. A method according to claim 32, wherein said marker element comprises a 
magnetostrictive member and a biasing member mounted spaced apart from said 
magnetostrictive member, said biasing member, when magnetically biased, for causing said 
magnetostrictive member to be mechanically resonant when exposed to an alternating 
electromagnetic field generated at a selected frequency by an electronic article surveillance 
system. 

34. A method according to claim 32, wherein said marker element comprises a 
magnetic element. 

35. A method according to claim 32, wherein said marker element comprises a 
resonant circuit adapted to be responsive to radio frequency or microwave frequency signals. 
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SPECIFICATION 

Container sealing devices and method of sealing 
containers 

5 This invention is concerned with sealing of contain- 
ers,suchasjars. 

Jars are commonly used forstoring foodstuffs and 
the jar is usually closed by a cap screwed onto the jar. 
Acaplineris usually provided to seal with the jar rim. 

10 Forsomefoodstuffs,such as "instant" coffee, which is 
deliquescent, it is usual to seal the jar mouth with a 
frangible membrane, which is adhered to the rim. A 
liner is also provided and is held by formations in the 
ca p. The memb ra ne is ripped away fo r access to the 

15 contents, afterwhich sealing is effected bythe liner. 
Asheet of membrane material is usually adhered 
with a weak bond to a sheet of the liner material and 
discs are cutfrom the combined sheettothe size of the 
appropriate cap and jar. A disc is engaged with the 

20 formations of thecap and glue is applied to the jar rim. 
The cap is then screwed down, so that the membrane 
engages the glue. A stronger bond is provided 
between the membrane and the jar rim than that 
betweenthe membrane andthelinerand this latter 

25 bond is weaker than the grip of the liner bythe cap 
formations. As a result, on unscrewing the cap, the 
liner comes away from the membrane. 

The provision of a liner is expensive and it would be 
advantageous to dispense with the liner. This, howev- 

30 er, creates the problems of h ow to provide for a seal 
between the cap and the jar rim and howtoholdthe 
membrane {which is flexible) in the cap to permit 
engagement of the membrane with the ja r rim for 
adhesion thereto, when the cap is screwed down on 

35 thejar. 

In accordance with this invention,there is provided 
a cap having a top and a skirt adapted internally to 
allow repetative engagement with and release from a 
container and a flexiblesealingmembraneforadher- 

40 ence to the rim of the container, wherein the 

membrane isweakly adhered directly to the internal 
face of the top of the cap. The cap preferably has a 
formation for sealing with the container rim when the 
membrane has been removed, 

45 Adherence of the membrane to the cap itself 

presents a problem, since such caps are usually made 
of polypropyleneto which it is difficult to provide 
reliably a weak bond. 
Preferably, the material serving to adhere the 

50 membrane to the cap is a waxy material which is 
heat-sealed to the cap. 

The invention also resides in a cap and container 
assembly, wherein the container has a rim and the cap 
has a top and a skirt, the skirt being engaged with the 

55 containerfor release therefrom and repetitive engage- 
ment therewith, and a sealing membrane adhered to 
the internal face of the top of the cap and also adhered 
to the conta iner rim, the bond with the cap being 
weakerthan the bond with the rim, whereby the cap 

60 can be removed from the container leavingthe 
membrane adhered to the rim. 



The invention also resides in a method of mounting 
a membra ne in a ca p, which cap has a top and a skirt 
adaptedfor repetitive engagement with and release 
65 from a container, said mounting being such that on 
engaging the cap on a container, the membrane may 
adhere to the container rim by means of adhesive, 
such that on removal of the cap, the membrane is 
released from the cap and remains adhered to the rim, 
70 the method comprising applying waxy material to one 
face of the membrane and heat-sealing the membrane 
directly to the interior surface of the top of the cap by 
means of the waxy material. 
Reference is now made to the accompanying 
75 drawings, wherein: 

Figure 1 shows a part of a jar and a cap adapted for 
attachmentthereto; and 

Figure 2 is a detailed view of part of the cap and the 
jar rim, with the cap attached to thejar. 
80 Figure 1 shows a glass jar 11 having a neck 12 
provided with a rim 13 and having external screw 
threads 14. A cap 15, moulded from polypropylene, 
has a top 1 6 and a skirt 1 7. The skirt has internal screw 
threads 18for engaging thethreads14of the jar. 
85 A membrane 20 {Figure 2) is adhered in thecap 
directly to the internal surface of the top 16. The 
membrane is of disc form and is almost of thesame 
diameterasthe internal diameter of the top 16. 
When the cap is first attached to thejar, after thejar 
90 hasbeenfilled,therim13ofthejarisfirstcoatedwith 
adhesive. The cap is then screwed down onto thejar, 
so thatthe membrane adheres to the rim. 

The bond between the top 1 6 of the cap and the 
membraneis relatively weak, so that, on unscrewing 
95 of the cap, the bond is broken, leaving the membrane 
adhered to the rim. The membrane isf rangible and 
can be ripped awayfrom the jar mouth foraccess to 
the contents. The membrane may be composed of a 
metal foil or a waxed paper, for example. 
1 00 The cap can be re-attached to thejar and has an 
annularsealing member21, on the internal surface of 
thetop 16 of the cap, which member resiliency 
engages the rim 13. 
Whithinthe annularsealing member,the top ofthe 
1 05 cap has ribs 22, which may be linear or annular, and 
which are positioned so as not to engage with thejar 
rim.The membrane is initially adheredto the sealing 
member 21 and the ribs 22. 
The adherence is provided by a waxy material a 
110 coating of which is initial ly applied to one surface of 
the membrane. This coating is heated priorto being 
applied to thetop ofthe cap, so that, on cooling,the 
coating adheresto thetop ofthe cap. 
CLAIMS 

115 1. A cap having a top and a skirt adapted internally 
to allow repetitive engagement with and release from 
acontainerandaflexiblesealingmembranefor 
adherence to the rim ofthe container, wherein the 
membrane is weakly adhered directlyto the internal 

120 face of thetop ofthe cap. 

2. A cap according to Claim 1 including a waxy 
material heat-sealed to the cap and serving to adhere 
the membrane to the cap. 



The drawing(s) originally filed was/were informal and the print here reproduced is taken 
from a later filed formal copy. 



3. Acap according to Claim 2, wherein the cap isa 
polypropylene moulding. 

4. A cap according to any preceding claim, where- 
intheinternalfaceofthetopofthecap has ribsto 

5 which the membrane is weakly adhered. 

5. A cap according to any preceding claim, includ- 
ing a formation for sealing with the container rim 
when the membrane has been removed. 

6. Acap constructed substantially as herein de- 
10 scribedwith referecetotheaccompanying drawings. 

7. Acapandcontainerassembly,whereinthe 
container has a rim and the cap has a top and a skirt, 
the skirt being engaged with the containerfor release 
therefrom and repetitive engagementtherewith, and a 

15 sealing membrane adhered to the internal face of the 
top of the cap and also adhered to the container rim, 
the bond with the cap being weaker tha n the bond with 
the rim, whereby the cap can be removed from the 
container leaving the membrane adhered to the rim. 

20 8. Acap and container assembly according to 
Claim 6, wherein the cap is constructed according to 
Claim 2, 3, A, 5 or 6. 

9. A method of mounting a membrane in a cap, 
which cap has a top and a skirt adapted for repetitive 

2B engagement with and release from a container, the 
mounting being such that on engaging the cap on a 
container, the membrane may adhere to the container 
rim by means of adhesive, such that on removal of the 
cap, the membrane is releasedfromthecap and 

30 remains adhered to the rim, the method comprising 
applying waxy material to one face of the membrane 
and heat-sealing the membrane directly to the interior 
surface of the top of the cap by means of the waxy 
material. 

35 10. Amethodof mounting a membrane in a cap, 
substantially as herein descri bed with referenceto the 
accompanying drawings. 
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Pull-tab 



(57) There is described a pull-tab for use in remov- 
ing a membrane adhered to a container (32). The con- 
tainer (32) defines an opening (40) having a periphery 
and the membrane overlies the opening (40) and is ad- 
hered to the periphery so as to prevent access to the 
contents of the container (32) via the opening (40) prior 
to the removal of the membrane. The pull-tab (54) com- 
prises a peripheral portion having a shape correspond- 



ing to at least a part of the periphery of the opening (40) 
and is joined to the membrane in a region approximate 
that part. A tab portion (58) is joined to the peripheral 
portion (56). The peripheral portion (56) comprises 
means (66,68,70,72) to restrict a pulling force applied 
to the tab portion (58) from being substantially transmit- 
ted to all but a sector of the peripheral portion until such 
time as the membrane approximate that sector has 
been pulled away from the container (32). 
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Description 

[0001] The present invention relates to a pull-tab for 
use in releasing a membrane adhered to a container, 
the container defining an opening having a periphery 
and the membrane overlying the opening and being ad- 
hered to the periphery so as to prevent access to the 
contents of the container via the opening priorto the re- 
lease of the membrane. The present invention also re- 
lates to a pull-tab in combination with such a membrane 
and to a pull-tab and membrane in combination with 
such a container. 

[0002] It is known to package goods in plastics con- 
tainers in which the plastics container is provided with 
an opening which is overlain by a plastics cap or other 
closure to provide resealabie access to the contents of 
the container viathe opening. It is also known to provide 
such a cap or closure with a foil liner which covers the 
opening and which is at least initially adhered to the con- 
tainer, The provision of such a liner serves not only to 
retain the freshness of the product packaged within the 
container but also serves to provide the consumer with 
evidence as to whether the container has been subject 
to unauthorised tampering since, under such circum- 
stances, the foil liner will either no longer be adhered to 
the container or else will be compromised in some other 
way. 

[0003] Typically, as shown in Figure 1 , the foil liner 1 0 
comprises a metallic substrate 12 which is coated on 
each of its opposing surfaces with a respective layer of 
adhesive 14,16. Each of the layers of adhesive 14,16 in 
turn adhere the metallic substrate 1 2 to a respective lay- 
er of polyethylene material 18,20. One of the layers of 
polyethylene material 1 8 is also bonded to a form layer 
22 which provides a non-stick coating to one side of the 
foil liner 10. 

[0004] The foil liner is adhered to the container by 
placing it over the opening with the form layer uppermost 
and holding it in close contact with the rim. The foil liner 
is then exposed to a time varying magnetic field which 
gives rise to eddy currents within the electrically con- 
ductive metallic substrate 1 2 and the generation of heat. 
This heat in turn melts the respective polyethylene lay- 
ers 18 and 20 and bonds the foil liner to the container. 
[0005] In order to first gain access to the contents of 
the containerthe foil liner must be removed and discard- 
ed. To this end it is known to provide the liner with a tab 
24 which is not adhered to the container and which 
projects outwardly away from the underlying opening as 
shown in Figure 1 . In order to remove the foil liner it is 
intended that the consumer pull the tab in such a way 
as to overcome the bond between the foil liner and the 
container. However, such tabs are small and typically 
difficult to grasp, particularly for the elderly and those 
with limited dexterity, and as a result it is has not always 
been possible to remove the foil liner in an easy and 
reliable manner. 

[0006] In an attempt to overcome the difficulties as- 



sociated with the tab arrangement shown in Figure 1 , 
foil liners have also been designed of the type shown in 
Figure 2 which present a semi-circular pull-tab of in- 
creased surface area and which are consequently eas- 
s ier to grasp. The foil liners are stamped from a web of 
material shown in Figure 3 which, as before, comprises 
a metallic substrate 12 sandwiched between two layers 
of adhesive 14 and 16 and, outside that, two layers of 
polyethylene material 18 and 20. One of the layers of 
10 polyethylene material 18 is again provided with a form 
layer 22 and it is here that the foil liner of Figure 2 differs 
from that of Figure 1 . The form layer 22 comprises a 
laminate of two layers, the first of which 22a is adhered 
to the layer of polyethylene material 1 8 and the second 
is of which 22b is adhered to the first layer 22a but only at 
opposite edge portions of the web 26a and 26b. In a 
central portion of the web 28 the second layer 22b is not 
adhered to the first layer 22a. Thus, by stamping outfoil 
liners in such a way that approximately half the liner In- 
20 tersects the central portion of the web 28 and the other 
half intersects one of the two edge portions 26a or 26b 
it is possible to produce the liner shown in Figure 2 and 
which comprises a semi-circular pull-tab 24 comprising 
the non-adhered portion of the second form layer 22b. 
25 [0007] Although this foil liner overcomes some of the 
difficulties of the much smaller tab arrangement shown 
in Figure 1 , both suffer from the disadvantage that it is 
possible for a consumer to exert a pulling force on the 
tab in a direction which is by no means an efficient one 
30 if they are attempting to remove the foil from the con- 
tainer opening. This, again, can lead to a perceived un- 
reliability and a lack of consumer confidence when it 
comes to the initial removal of the foil liner. 
[0008] In US Patent No. 4,81 5,61 8 there is described 
35 a tamper indicating dispenser closure in which a mem- 
brane, in the form of a foil seal, overlies and is adhered 
to the perimeter of an opening in a container. However, 
ratherthan having an upper non-stick layer, the form lay- 
er of the previous arrangements is omitted and replaced 
40 by a plastics disc which is of slightly smallersurface area 
than the opening overlain by the membrane and which 
is adhered to the membrane at the same time as the 
membrane is adhered to the container. A pull-ring is at- 
tached to the disc and is arranged so that a pulling force 
45 applied to the pull-ring by a consumer is transmitted to 
an edge of the circular disc irrespective of the direction 
in which the consumer pulls on the pull-ring provided 
that that direction is generally away from the membrane. 
Because the edge of the disc is close to the edge of the 
so membrane, the pulling force is said to ensure that sub- 
stantially all of the membrane is removed. Nevertheless, 
it will be noted that the pulling force exerted by the con- 
sumer must be sufficient to simultaneously overcome 
the bond created between the membrane and the con- 
55 tainer at all points around the perimeter of the opening, 
a task which may be sufficient to defeat the attempts of 
certain consumers. Thus there still remains a need for 
a reliable means for removing foil liners and the like 
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which does not prevent their use by the elderly or the 
infirm or consumers with reduced dexterity. 
[0009] According to afirst aspect of the present inven- 
tion there is provided a pull-tab for use in removing a 
membrane adhered to a container, the container defin- 5 
ing an opening having a periphery and the membrane 
overlying the opening and being adhered to said periph- 
ery so as to prevent access to the contents of the con- 
tainerviasaid opening priorto the removal of the mem- 
brane, the pull-tab comprising a peripheral portion hav- 
ing a shape corresponding to at least part of the periph- 
ery of said opening and being joined to the membrane 
in a region approximate said part and a tab portion 
joined to the peripheral portion, the peripheral portion 
comprising means to restrict a pulling force applied to 
the tab portion from being substantially transmitted to 
all but a first sector of the peripheral portion until such 
time as the membrane approximate said first sector has 
been pulled away from the container. 
[0010] According to a second aspect of the present 
invention there is provided a closure assembly in com- 
bination with a container, the container defining an 
opening having a periphery and the closure assembly 
comprising a membrane and a pull-tab, the pull-tab be- 
ing as described above. 
[0011] A number of embodiments of the present in- 
vention will now be described by way of example with 
reference to the accompanying drawings in which: 

Figure 1 is' a cross-sectional view of a foil liner of 
the prior art; 

Figure 2 is a perspective view of anotherfoil liner of 
the prior art; 

Figure 3 is a cross-sectional view of a web from 
which the foil liner of Figure 2 is stamped; 
Figure 4 is an exploded view of the components of 
a closure assembly in accordance with a first em- 
bodiment of the present invention; 
Figure 5 is an enlarged cross-sectional view of a 
metallic foil of the closure assembly of Figure 4; 
Figure 6 is a plan view of a pull-tab of the closure 
assembly of Figure 4; 

Figure 7 is a plan view of a pull-tab in accordance 
with a second embodiment of the present invention; 
Figure 8 is an cross-sectional view of a pull-tab in 
accordance with a third embodiment of the present 
invention; 

Figure 9 is an enlarged cross-sectional view of a 
line of weakness extending through a peripheral 
portion of a pull-tab in accordance with a fourth em- 
bodiment of the present invention; and 
Figure 10 is an enlarged cross-sectional view of a 
line of weakness extending through a peripheral 
portion of a pull-tab in accordance with a fifth em- 
bodiment of the present invention. 

[001 2] Referring to Figure 4 there is shown a neck 30 
of a container 32. The remainder of the container 32 has 



not been shown as its body shape may take any suitable 
form and may, for example, be of square, rectangular or 
circular cross-section and may have an integral handle 
formed as part of the body shape. 
[0013] The neck 30 is provided on an external surface 
with engagement means 34 with which to engage com- 
plimentary engagement means (not shown) provided on 
a cap 36. In the example shown, the engagement 
means 34 comprise a helical thread configuration but 
other engagement means may also be provided. At an 
upper end, the neck 30 terminates in a rim 38 which in 
turn defines an opening 40. It is via this opening 40 that 
access is gained to the contents of the container 32 and 
through which the contents of the container are dis- 
pensed. 

[0014] A circular disc known as a metallic foil 42 rests 
on rim 38 so as to overlie and close opening 40. As 
shown in more detail in Figure 5, the metallic foil 42 com- 
prises an electrically conductive substrate 44 which is 
coated on each of its opposed surfaces with a respective 
layer of adhesive 46 and 48. Each of the adhesive layers 
46 and 48 serve to bond the electrically conductive sub- 
strate 44 to a respective layer of polyethylene material 
50 or52. The result is a laminate structure with the elec- 
trically conductive substrate 44 sandwiched between 
two layers of polyethylene material 50 and 52. 
[0015] A moulded plastics pull-tab 54 rests on an up- 
per surface of the metallic foil 42 and is shown in plan 
view in Figure 6. The pull-tab comprises an annular pe- 
ripheral portion 56 and, in the example shown, an an- 
nular tab portion 58 which is joined to the peripheral por- 
tion 56 by a tongue 60. The peripheral portion 56 is sized 
so as to overlie the rim 38 of the container 32 and ac- 
cordingly has an external diameter substantially the 
same as that of the rim. The internal diameter of the pe- 
ripheral portion 56 is substantially the same or slightly 
smaller than the diameter of the opening 40. 
[001 6] The tab portion 58 is sized so as to be as large 
as possible while at the same time capable of being re- 
ceived within the peripheral portion 56. Thus the exter- 
nal diameter of the tab portion 58 is slightly smaller than 
the internal diameter of the peripheral portion 56 thereby 
defining a near annular space 62 between the two in 
plan view. The internal diameter of the tab portion 58 is 
selected so as to allow the insertion of a finger of a user. 
[0017] In order to further facilitate this process, the 
pull-tab is moulded so that in its natural or relaxed state 
the tab portion 58 and tongue 60 occupy a plane that 
subtends an acute angle to that occupied by the periph- 
eral portion 56. As a result, at a position opposite the 
tongue 60, the tab portion 58 is raised in height with re- 
spect to the peripheral portion 56 by a distance 64 and 
this enables the tab portion 58 to be grasped more easily 
and reliably by a user. Nevertheless, the tab portion 58 
is joined to the peripheral portion 56 in a manner which 
is sufficiently flexible so that, when constrained, the tab 
portion 58 can occupy substantially the same plane as 
the peripheral portion 56 and sufficiently resilient to en- 
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able the tab portion 5B to return to its natural or relaxed 
state once that constraint has been removed. 
[0018] In contrast to the tab portion 58, the peripheral 
portion 56 is provided with a plurality of lines of weak- 
ness which extend in a direction generally transverse to 
the tongue 60. In the embodiment shown, the lines of 
weakness take the form of a series of mutually spaced 
parallel grooves 66-72 which serve to divide the periph- 
eral portion 56 into a number of sectors 74-82. In this 
regard it will be noted that grooves 66a and 66b are co- 
linear and so in what follows will be referred to simply 
as groove 66. The same is also true of grooves 68a and 
68b which will henceforth be referred to simply as 
groove 68 and is also true of grooves 70a and 70b which 
will henceforth be referred to as groove 70. Grooves 72a 
and 72b will henceforth be referred to simply as groove 
72. 

[0019] As can be seen from Figure 4, each of the 
grooves 66-72 is of V-shaped cross-section and is de- 
fined, in the case of groove 66, by mutually inclined sur- 
faces 84 and 86. 

[0020] In addition the pull-tab 54 is provided with a 
plurality of circumferentially spaced flanges 88 which 
project radially outwardly from the peripheral portion 56. 
[0021 ] A cap 36 is also provided and comprises a cir- 
cular top 90 which merges at a radially outer edge with 
a depending annular skirt 92. The annular skirt 92 is 
sized so as to fit over the neck 30 and, as stated previ- 
ously, is provided on its inner surface with complimen- 
tary engagement means (not shown) for repeated and 
releasable engagement with the engagement means 34 
provided on the container 32. 

[0022] In order to assemble the components shown 
in Figure 4, the pull-tab 54 and metallic foil 42 are first 
received within the annular skirt 92 of the cap 36 with 
the pull-tab closest to the underside of the top 90. The 
purpose of the radially outwardly projecting flanges 88 
provided on the peripheral portion 56 is to engage the 
inner surface of the annular skirt 92 above the compli- 
mentary engagement means and so retain the pull-tab 
54 within the cap 36. Similar elements may also be pro- 
vided on the metallic foil 42 to ensure that it too is re- 
tained within the cap 36. Alternatively, the metallic foil 
42 may simply be formed oversize with an external di- 
ameter that is sufficient to retain the metallic foil within 
the annular skirt 92 above the complimentary engage- 
ment means. 

[0023] Once the container 32 has been filled with the 
desired contents, the cap 36, together with the metallic 
foil 42 and the pull-tab 54, is offered up to the neck 30. 
Depending on the nature of the respective engagement 
means provided on the container and cap, the cap 36 is 
then pushed, rotated or otherwise applied to the neck 
30 until such time as the metallic foil 42 is pressed 
against the rim 38 of the opening 40 and the peripheral 
portion 56 of the pull-tab 54 is pressed against the me- 
tallic foil 42. In this condition the assembled cap and 
neck are exposed to a time varying magnetic field which 



gives rise to eddy currents within the electrically con- 
ductive substrate 44 and the generation of heat. This 
heat in turn melts the respective polyethylene layers 50 
and 52 and bonds the metallic foil both to the rim 38 of 

s the container 32 and also to the peripheral portion 56 of 
the pull-tab 54. In so doing the bonding components, 
comprising the respective layers of adhesive 46 and 48 
and the respective layers of polyethylene material 50 
and 52, are selected so as to ensure that a permanent 

10 bond is established between the metallic foil 42 and the 
peripheral portion 56 of the pull-tab 54 while a weaker, 
peelable bond is established between the metallic foil 
and the container 32. At the same time and in contrast 
to the peripheral portion 56, the tab portion 58 is not 

is bonded to the metallic foil 42, either because it is not 
held in intimate contact with the metallic foil by virtue of 
its tendency to occupy a different plane from that of the 
peripheral portion or else, in an alternative embodiment, 
because the metallic foil 42 is provided on its upper sur- 

20 face with a non-stick form layer which underlies the tab 
portion 58 but not the peripheral portion 56. 
[0024] In use the metallic foil 42 serves to maintain 
the freshness of the product packaged within the con- 
tainer and serves to provide the consumer with an indi- 

25 cation that the container has not been subject to unau- 
thorised tampering. Nevertheless, in order to dispense 
the contents of the container, the metallic foil must first 
be removed and discarded. This is achieved by un- 
screwing or otherwise disengaging the cap 36 from the 

30 container 32 so as to expose the pull-tab 54. The user 
then inserts a finger through the central aperture of the 
tab portion 58. In so doing the user is helped by the re- 
silience of the pull-tab 54 which, once the cap 36 has 
been removed, is sufficient to cause the tab portion 58 

35 to return to its natural or relaxed state in which it projects 
upwardly from the peripheral portion 56 and away from 
the metallic foil 42. The user then pulls on the pull-tab 
and, irrespective of the direction in which that pulling 
force Is applied, the pulling force is nonetheless trans- 

40 mitted by the tongue 60 to the peripheral portion 56. 
However, rather than the pulling force being dissipated 
around the circumference of the peripheral portion 56 in 
an attempt to simultaneously overcome the bond be- 
tween the metallic foil 42 and the container 32 at all 

45 points around the rim 38, because of the grooves 66-72, 
the pulling force applied by the user and transmitted by 
the tongue 60 is applied substantially only in the first 
sector 74 bounded by groove 66. As a result, in orderto 
begin to peel the metallic foil 42 away from the rim 38 it 

so is necessary only forthe pu lling force applied by the user 
to be sufficient to overcome the bond between the me- 
tallic foil 42 and the container 32 overthe much smaller 
surface area of the first sector 74. Only once the metallic 
foil underlying this sector has been pulled away does 

55 the peripheral portion 56 hinge about groove 66, bring- 
ing mutually inclined surfaces 84 and 86 into abutting 
relationship so that the pulling force applied by the user 
is then transmitted to the second sector 76 bounded by 
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grooves 66 and 68. Again, because the pulling force ap- 
plied by the user is restricted to overcoming the bond 
between the metallic foil 42 and the container 32 only in 
the region defined by the second sector, the pulling force 
need not be nearly so great as if it were attempting to 5 
overcome the strength of the same bond at all points 
around the rim. Thus, as the process repeats, a very 
much reduced pulling force is sufficient to overcome the 
bond between the metallic foil 42 and the container 32 
in each of a succession of sectors before that pulling 
force is transmitted to the next adjacent sector. As a re- 
sult the metallic foil 42 may be easily and reliably peeled 
away from the rim 38 and subsequently discarded to- 
gether with the pull-tab 54. 

[0025] With the removal of the metallic foil 42, the 
opening 40 is exposed and the contents of the container 
may be dispensed as desired. Should it be necessary 
to re-close the container 32, the cap 36 may simply be 
presented to the neck 30 and applied as necessary de- 
pending upon the nature of the engagement means 34. 
The cap 36 may be disengaged and reapplied to the 
container 32 as many times as necessary. 
[0026] Although the peripheral portion 56 of the pull- 
tab 54 has been described as annular it will be apparent 
that the peripheral portion could have any shape al- 
though it is preferable that the shape correspond, at 
least approximately, to that of the periphery of the un- 
derlying opening 40. Nevertheless, the peripheral por- 
tion 56 of the pull-tab 54 may have a shape selected 
from the list comprising circular, elliptical, oval, triangu- 
lar, square, rectangular, pentagonal and hexagonal. 
[0027] Likewise, although the peripheral portion 56 
has been described as having a shape corresponding 
to the periphery of the opening in its entirety (in other 
words that the peripheral portion has a shape which, like 
the rim 38, is closed), it will also be apparent that the 
peripheral portion may have a shape corresponding to 
only a part of the periphery of the opening. For example, 
where the opening is circular and is surrounded by an 
annular rim as in the example shown in Figure 4, the 
peripheral portion 56 of the pull-tab 54 may simply com- 
prise a part annular shape as shown, for example, in 
Figure 7. Such an arrangement would still permit the 
metallic foil 42 to be pulled away from the underlying rim 
38 using a significantly reduced pulling force. 
[0028] It will also be appreciated that the external di- 
mensions of the peripheral portion 56 may, if so desired, 
be other than substantially the same as that of the rim 
38. In particular, the external dimensions may be greater 
than that of the rim thereby leading to the possibility of 
the peripheral portion being joined to the metallic foil at 
a position outwardly of the periphery of the opening. 
Conversely, the external dimensions of the peripheral 
portion may be less than that of the rim leading to the 
peripheral portion no longer overlying the rim but instead 
being joined to the metallic foil at a position inwardly of 
the periphery of the opening. Similarly, the internal di- 
mensions of the peripheral portion 56 may, if so desired, 



be substantially less than the opening 40 although this 
may have implications for the size and the shape of the 
tab portion 58. 

[0029] Likewise, although the tab portion 58 has been 
described as a pull-ring, it need not necessarily be of 
annular shape provided that it may be readily gripped 
by a user. Thus, the tab portion 58 may comprise a tab 
of any shape, either with or without a central aperture, 
and may, for example, comprise a T-shape to facilitate 
easy gripping by a user. Likewise, although the tab por- 
tion 58 has been described as being of a size so as to 
be capable of being received within the peripheral por- 
tion 56 so that both the tab portion and the peripheral 
portion can, when so constrained, occupy substantially 
the same plane, this need not necessarily be the case. 
In particular, the tab portion may, if so desired, overlap 
the peripheral portion. This will, however, have an ad- 
verse affect on the overall height of the pull-tab 54 al- 
though, depending upon the nature of the cap 36 and 
the design constraints imposed upon the closure as a 
whole, this may be an acceptable trade off for a tab of 
increased surface area. 

[0030] It will also be appreciated that although the tab 
portion 58 has been described as moulded so that in its 
natural or relaxed state it occupies a plane that subtends 
an angle to that occupied by the peripheral portion 56, 
once again this need not necessarily be the case. As 
shown in Figure 8, the tab portion 58 may alternatively 
be moulded so as to occupy a plane substantially par- 
allel to that of the peripheral portion 56. Whilstthe plane 
of the tab portion 58 may be coplanar with that of the 
peripheral portion 56, the tab portion is nevertheless 
preferably raised with respect to the peripheral portion 
so as to facilitate the tab portion being grasped more 
easily and reliably by a user. Of course, the tab portion 
58 may be moulded so as to occupy a plurality of planes, 
one or more of which may be inclined to that occupied 
by the peripheral portion while others may be parallel to 
the peripheral portion. 

[0031] Although the lines of weakness have been de- 
scribed as grooves, again it will be apparent that this 
need not be the case. In particular, the lines of weakness 
may instead comprise webs of material of reduced thick- 
ness or a series of apertures, either blind or representing 
through-holes, always provided, of course, that the lines 
of weakness are not so weak as to become frangible 
when a typical pulling force is applied to the pull-tab by 
a user. Where the lines of weakness are present in the 
form of grooves, it will be apparent that the grooves may 
be of any convenient shape and may, for example, be 
U-shaped or straight sided as shown in Figures 9 and 
10. 

[0032] Once again, although the lines of weakness 
have been described as extending parallel to each oth- 
er, this need not necessarily be the case as the lines of 
weakness may, in the case of an annular or part annular 
peripheral portion overlying an annular rim, extend in a 
generally radial direction. However, it is preferable that 
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the lines of weakness extend in a direction transverse 
to the direction in which the pulling force applied to the 
tab portion is transmitted to the peripheral portion. Most 
preferably of all the lines of weakness extend in a direc- 
tion substantially perpendicular to the direction in which 
a pulling force applied to the tab portion is transmitted 
to the peripheral portion. 

[0033] In the embodiment described with reference to 
Figures 4 and 5 a plurality of lines of weakness are 
shown which are equally spaced apart such that the per- 
pendicular distance between groove 66 and groove 68 
is substantially the same as that between groove 68 and 
groove 70 and between groove 70 and groove 72. How- 
ever, this need not necessarily be the case. In another 
arrangementthe lines of weakness may be arranged so 
that each of the sectors defined by the lines of weakness 
are of equal surface area or overlie a bond between the 
metallic foil and the container which is of equal length. 
In this way the strength of the bond to be overcome be- 
tween the metallic foil 42 and the container 32 will be 
substantially the same for each sector. It will, however, 
mean that the lines of weakness will be spaced closer 
together at a side of the peripheral portion close to the 
tongue 60 and will be spaced further apart in a region 
spaced 90° from the tongue. In any event, the tongue 
60 is preferably joined to the peripheral portion 56 cen- 
trally of the first sector. 

[0034] Although the pull-tab 54 has been described 
as comprising a plurality of lines of weakness, it would 
nevertheless be advantageous if the peripheral portion 
56 comprised only a single line of weakness since this 
would still serve to divide the peripheral portion into two 
sectors. As a result the pull force that would need to be 
applied in order to remove the metallic foil would only 
need to overcome the bond associated with each sector 
in turn and not both sectors simultaneously. Neverthe- 
less, the peripheral portion preferably comprises a plu- 
rality of lines of weakness so that once the metallic foil 
approximate the first sector has been pulled away, the 
pulling force applied to the tab portion is directed to a 
further sector of the peripheral portion having compo- 
nents on either side of the first sector. Similarly, once 
the metallic foil adhered to the second sector has been 
released from its engagement with the underlying por- 
tion of the rim, the pulling force applied to thetab portion 
is directed to a third sector which again comprises two 
components, each adjacent a respective one of the two 
components of the second sector. 
[0035] As previously described, the metallic foil 42 is 
preferably adhered to both the rim 38 and the peripheral 
portion 56 by exposure to a time varying magnetic field. 
However, the partial melting or softening of the two lay- 
ers of polyethylene material 50 and 52 represents a heat 
activated bond that may be achieved in other ways. For 
example, the two layers of polyethylene material 50 and 
52 and the two layers of adhesive 46 and 48 used to 
adhere the layers of polyethylene material to the elec- 
trically conductive substrate 44 may all be replaced by 



layers of heat activated adhesives applied to either side 
of the electrically conductive substrate. What is impor- 
tant in this context is that a permanent bond is provided 
between the metallic foil 42 and the pull-tab 54 while a 

5 peelable or removable bond is provided between the 
metallic foil 42 and the container 32. In any event, the 
bonding of the metallic foil 42 to both the container 32 
and the pull-tab 54 may be activated by alternate 
means. For example, the bond may be activated by ex- 

10 posing the cap and neck assembly to microwave radia- 
tion or to a time varying electric field. 
[0036] Once again whilstthe opening 40 has been de- 
scribed as closed by a metallic foil 42, the metallic foil 
42 may, in principle, be replaced by any suitable mem- 

15 brane and may, for example, comprise a web of plastics 
material. Under such circumstances, the puli-tab 54 
may be formed integrally with the membrane which may, 
in turn, be provided with a line of weakness extending 
around the periphery of the underlying opening 40. This 

20 line of weakness may either be in the plane of the mem- 
brane or else in the cylindrical surface of the neck 30. 
[0037] Finally, although the assembly has been de- 
scribed as comprising a cap 36, this is entirely optional 
as the container may, under certain circumstances, be 

25 adequately sealed simply by use of the metallic foil or 
membrane 42. However, once the metallic foil or mem- 
brane has been removed, re-closure of the container 
would then not be possible. 

30 

Claims 

1 . A pull-tab for use in removing a membrane adhered 
to a container, the container defining an opening 

35 having a periphery and the membrane overlying the 
opening and being adhered to said periphery so as 
to prevent access to the contents of the container 
via said opening prior to the removal of the mem- 
brane, the pull-tab comprising 

40 a peripheral portion having a shape corre- 

sponding to at least a part of the periphery of said 
opening and being joined to the membrane in a re- 
gion approximate said part and a tab portion joined 
to the peripheral portion, the peripheral portion 

45 comprising means to restrict a pulling force applied 
to the tab portion from being substantially transmit- 
ted to all but a sector of the peripheral portion until 
such time as the membrane approximate said sec- 
tor has been pulled away from the container. 

50 

2. A pull-tab in accordance with claim 1 wherein the 
peripheral portion has a shape selected from the list 
comprising circular, elliptical, oval, triangular, 
square, rectangular, pentagonal, hexagonal, arcu- 

55 ate, part-circular, part-elliptical, part-oval, part-tri- 
angular, part-square, part-rectangular, part-pentag- 
onal and part-hexagonal. 
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3. A closure assembly in combination with a container, 
the container defining an opening having a periph- 
ery and the closure assembly comprising a mem- 
brane and a pull-tab, the membrane overlying the 
opening and being adhered to said periphery so as 
to prevent access to the contents of the container 
via said opening prior to the removal of the mem- 
brane, and the pull-tab comprising a peripheral por- 
tion having a shape corresponding to at least a part 
of the periphery of said opening and being joined to 
the membrane in a region approximate said part 
and a tab portion joined to the peripheral portion, 
the peripheral portion comprising means to restrict 
a pulling force applied to the tab portion from being 
substantially transmitted to all but a sector of the 
peripheral portion until such time as the membrane 
approximate to said sector has been pulled away 
from the container. 

4. The combination of claim 3 wherein the container 
defines an opening having a periphery having a 
shape selected from the list comprising circular, el- 
liptical, oval, triangular, square, rectangular, pen- 
tagonal and hexagonal. 

5. The invention of any preceding claim wherein the 
peripheral portion has a shape corresponding to 
substantially the entire periphery of said opening. 

6. The invention of any preceding claim wherein the 
peripheral portion is adapted so as to at least par- 
tially overlie the periphery of the opening. 

7. The invention of any of claims 1 to 5 wherein the 
peripheral portion is adapted so as to be joined to 
the membrane at a position outwardly of the periph- 
ery of the opening. 

8. The invention of any of claims 1 to 5 wherein the 
peripheral portion is adapted so as to be joined to 
the membrane at a position inwardly of the periph- 
ery of the opening. 

9. The invention of any preceding claim wherein the 
tab portion comprises a pull-ring. 

10. The invention of any preceding claim wherein the 
tab portion is sized so as not to overlap the periph- 
eral portion in plan view. 

11. The invention of any preceding claim wherein the 
tab portion is formed integrally with the peripheral 
portion of plastics material. 

12. The invention of any preceding claim wherein, in a 
natural state, the tab portion occupies a different 
plane from that occupied by the peripheral portion, 
said planes being mutually spaced at at least one 



point on the tab portion. 

13. The invention of any preceding claim wherein, in a 
natural state, the tab portion occupies a plane that 

5 subtends an acute angle with a plane occupied by 
the peripheral portion. 

14. The invention of any preceding claim wherein the 
tab portion is joined to the peripheral portion in a 

10 manner which is sufficiently flexible so that, when 
constrained, the tab portion can occupy substantial- 
ly the same plane as the peripheral portion and suf- 
ficiently resilient to enable the tab portion to return 
to a natural state once said constraint has been re- 

15 moved in which thetab portion occupies a plane dif- 
ferent from that occupied by the peripheral portion. 

15. The invention of any preceding claim wherein the 
means to restrict the pulling force applied to the tab 

20 portion from being substantially transmitted to all 
but a sector of the peripheral portion until such time 
as the membrane approximate said sector has been 
pulled away from the container comprises one or 
more lines of weakness that serve to divide the pe- 
25 ripheral portion into a plurality of sectors. 

16. The invention of claim 15 wherein said lines of 
weakness comprise one or more grooves. 

30 17. The invention of claim 16 wherein the grooves have 
a cross-sectional shape selected from the list com- 
prising V-shaped, U-shaped or straight-sided-chan- 
nel-shaped. 



35 18. The invention of any of claims 15 to 17 wherein the 
or each line of weakness extends in a direction 
transverse to the direction in which a pulling force 
applied to the tab portion is transmitted to the pe- 
ripheral portion. 

40 

19. The invention of any of claims 15 to 18whereinthe 
or each line of weakness extends in a direction sub- 
stantially perpendicular to the direction in which a 
pulling force applied to the tab portion is transmitted 

45 to the peripheral portion. 

20. The invention of any of claims 15 to 19 and com- 
prising two or more lines of weakness, each line of 
weakness extending substantially parallel to the 

so other or others. 

21. The invention of any of claims 15 to 20 and com- 
prising two or more lines of weakness wherein each 
line of weakness is equally spaced apart. 

55 

22. The invention of any of claims 15 to 20 and com- 
prising two or more lines of weakness wherein the 
lines of weakness are spaced so that each of the 
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sectors defined thereby are of substantially equal 
peripheral extent. 

23. The invention of any of claims 15 to 22 and com- 
prising two or more lines of weakness wherein the 
lines of weakness are arranged symmetrically 
about the direction in which a pulling force applied 
to the tab portion is transmitted to the peripheral 
portion. 

24. The invention of any of claims 15 to 23 wherein the 
tab portion is joined to the peripheral portion cen- 
trally of one of said sectors. 



33. The invention of any of claims 3 to 32 wherein the 
closure assembly additionally comprises a cap for 
repeated and releasable engagement with the con- 
tainer and which, when engaged with the container, 

5 overlies the opening and, priorto the removal of the 
membrane, also overlies both the membrane and 
the pull-tab. 

34. The invention of claim 33 wherein the pull-tab is pro- 
10 vided with one or more outwardly directed flanges 

for engagement with an inner surface of the cap. 



25. Theinventionofanyofclaims15to24whereinonce 15 
said membrane approximate a first sector has been 
pulled away from the container, the pull-tab Is 
adapted to direct the pulling force applied to the tab 
portion to a second sector of the peripheral portion, 

the second sector having components adjacent op- 20 
posite sides of said first sector. 

26. The invention of any of claims 1 5 to 25 wherein once 
said membrane approximate a first sector has been 
pulled away from the container, the pull-tab is 25 
adapted to direct the pulling force applied to the tab 
portion to each of the remaining sectors in succes- 
sion whilst ensuring that the pulling force is not 
transmitted to a sector until such time as the mem- 
brane approximate all of the preceding sectors has 30 
been pulled away from the container. 

27. The invention of any preceding claim wherein the 
peripheral portion is joined to the membrane by a 
permanent bond and the membrane is adhered to 35 
said periphery by a weaker, peeiable bond. 

28. The invention of any preceding claim wherein the 
membrane comprises an electrically conductive 
material and is adhered to the periphery of the 40 
opening by a heat activated bond. 

29. The invention of claim 28 wherein the heat activated 
bond is activated by exposing the membraneto one 

of a list comprising microwave radiation, a time var- 45 
ying magnetic field and a time varying electric field. 

30. The invention of any preceding claim wherein the 
membrane comprises a metallic foil. 

50 

31. The invention of any of claims 1 to 26 wherein the 
membrane is formed of plastics material and is 
formed integrally with the peripheral portion. 

32. The invention of claim 31 wherein a line of weak- 55 
ness is provided extending around the periphery of 
the opening. 
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Description 

La presente invention concerne des composi- 
tions a base de protoplastes de vegetaux, ainsi que 
leur precede d'obtention et leurs utilisations, notam- 
ment dans le domaine de la phytotherapie tant par 
voie interne que parvoie externe, 

Deux types principaux de produits sont actuelle- 
ment utilises, en phytotherapie a savoir 

- ceux qui font intervenir la plante entiere seche 
ou fraTche tels que les plantes sechees pour ti- 
sanes ou dispensees en gelules ou comprimes 
par exemple, et 

- les extraits de plantes obtenus a I'etat sec tels 
que les nebulisats, ou sous forme liquide tels 
que les teintures et les extraits fluides. 

Les plantes entieres presentent I'inconvenient de 
posseder une faible concentration en principes actifs 
mais I'avantage de proposer la totalite de ces der- 
niers. 

Les extraits presentent I'inconvenient de ne 
comporterqu'une partie des composants de la plante 
mais ont I'avantage de posseder une forte concentra- 
tion en principes actifs quand ceux-ci sont presents 
et ce en part iculier dans les formes seches de ces ex- 
traits. 

La presente invention a precisement pour but de 
proposer des compositions vegetales presentant 
I'avantage non seulement de comporter I'ensemble 
des principes actifs de la plante mais egalement de 
posseder une tres forte concentration en ces princi- 
pes actifs. 

L'invention propose egalement une methode 
particulierement eff icace et simple a mettre en oeu- 
vre pour I'obtention de telles compositions. 

L'invention a plus particulierement pour objet une 
composition vegitale seche issue d'une plante, cette 
composition etant exempte des divers constituants 
des membranes cellulosiques entourant les cellules 
vegetales, en particulier de cellulose, et formee de 
protoplastes en melange avec des constituants hy- 
drosolubles appartenant au sue de cette plante, cette 
composition permettant de reconstituer I'essentiel 
du sue du vegetal dont elle est issue lorsqu'elle est 
mise en suspension dans de I'eau. 

En effet la cellule vegitale a la particularite que 
ne possede pas la cellule animale d'etre entouree 
d'une membrane cellulosique qui represente un poids 
important dans la plante. Cette membrane ne presen- 
te generalement pas d'interettherapeutique a cause 
de son inertie chimique. 

La composition v6getale selon l'invention est 
plus particulierement caracterisee: 

- en ce qu'elle comprend des protoplastes, d'un 
diametre compris entre 0,45|im et 100u.m, in- 
solubles dans I'eau, ces protoplastes etant 
eux-memes constitues du noyau de la cellule 
vegetale et de cytoplasme cellulaire, 



- en ce que la teneur en protoplastes est d'envi- 
ron 1 0 a 20% en poids sec, les 90 a 80% restant 
etant represent.es par des produits hydrosolu- 
bles habituellementcontenus dans les sues de 

5 plantes, notamment des sucres, des sels mine- 

raux, des proteines etc... 
L'invention a egalement pour objet un procede 
d'obtention d'une composition selon l'invention ca- 
racterise en ce qu'il comprend: 
10 - un premier broyage de la plante entiere, ou de 

parties de cette plante (tiges, racines, feuilles 
etc.. .) a une temperature comprise entre -1 0°C 
et-40°C, de preference a environ -25°C, 

- un second broyage des fractions de plantes 
15 obtenues lors de I'etape de broyage preceden- 

te, a une temperature comprise entre -40°C et 
-100°C, de preference a environ -70°C, 

- le tamisage des fractions obtenues lors de 
I'etape de broyage precedente, maintenues 

20 a une temperature comprise entre -40°C et 

-100°C, a I'aide de tamis de granulomere va- 
riant d'environ 1 OOum a environ 500|j.m, suivi 
de la recuperation des fractions passees a tra- 
vers ce tamis, 

25 - le pressage des fractions recuperees a I'etape 

precedente, et ramen£es a une temperature de 
0°C ± 5°C; les fractions pressees sont ensuite 
avantageusement soumises au cycle d'opera- 
tions suivantes: 
30 . congelation a une temperature comprise 

entre -10°C et-40°C, de preference a envi- 
ron -25°C, 

, mise en suspension de ces fractions 
congelees dans une quantite d'eau ap- 
35 proximativement egale a la quantite de li- 

quide obtenu lors de l'6tape de pressage 
precedente, 
. pressage des fractions en suspension dans 
I'eau et ramenees a une temperature de 
40 0°C±5°C, 

ce cycle 6tant repete entre 2 et 6 fois, de pre- 
ference 4 fois, 

- la filtration des quantites de liquides obtenus 
lors de chacune des etapes de pressage pr6- 

45 c6dent.es, ces quantites etant, le cas echiant, 

reunies en une solution unique, sur un filtre 
ayant une porosite de 100um, et recuperation 
des f iltrats (ou du f iltrat) 

- la concentration des filtrats (ou du filtrat) par 
so une methode d'elimination de I'eau a froid, no- 
tamment par osmose inverse, a la temperature 
de 0°C ± 5°C, 

- avantageusement, la congelation des solu- 
tions (ou de la solution) concentrees obte- 

55 nues a I'etape precedente, a une temperatu- 

re de -10°C a -40°C, notamment de I'ordre de 
-25°C, suivie d'une etape de lyophilisation ce 
qui conduit a I'obtention d'une composition se- 
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Ion Tune des revendications 1 a 3 sous forme 

de poudre seche. 
Avantageusement la plante vegetale mise en 
oeuvre dans ce procede est frafchement recoltee, 
c'est-a-dire depuis moins de 24 heures, et est 
congelee etalee en couches minces en chambre 
f roide a -25°C environ. 

Lors de la premiere etape de broyage du procede 
decrit ci-dessus, la plante est coupee grossierement, 
notamment a I'aide d'un broyeura couteaux horizon- 
taux. Cette operation est realisee a -25°C environ 
dans I'enceinte de la chambre f roide et en regulant la 
temperature dans le broyeur avec une addition d'azo- 
te liquide. 

La seconde etape de broyage du procede de l'in- 
vention, ou encore 6tape de cryobroyage proprement 
dit, est avantageusement realisee en portant la 
plante, precedemment coupee, a une temperature 
de -70°C environ dans un tunnel ou Ton introduit de 
I'azote liquide et dans lequel la plante est acheminee 
par une vis d'archimede. Les fractions de plante ob- 
tenues lors du premier broyage sont ainsi conduites 
jusqu'a un broyeura marteauxlui-meme refroidi a en- 
viron -70°C par de I'azote liquide. Ce second broyage 
est avantageusement effectue au-dessus d'un tamis 
de granulomere variant d'environ 100>m a environ 
500nm. Les fractions de plante obtenues lors du se- 
cond broyage tombent directement dans ce tamis, et 
Ton recupere les fractions passees a travers le tamis. 

Les fractions ainsi recuperees sont portees sans 
intervention exterieure a la temperature de 0°C ± 5°C 
puis I'etape de pressage du proced§ de I'invention est 
avantageusement realisee dans une presse a vis jus- 
qu'a une pression ne permettant pas d'exclure de li- 
quide de fagon significative. Le liquide, ou la suspen- 
sion, est recueillie et, apres passage sur un tamis de 
porosite 100|j.m, est placee en congelation en cou- 
ches de 2cm dans des plateaux, Conformement au 
cycle d'operations decrit dans le procede de I'inven- 
tion, les fractions de plante pressees sont reconge- 
lees a -25°C par passage dans le meme tunnel que 
celui decrit precedemment par aspersion d'azote li- 
quide. On recommence alors la meme operation de 
pressage que ci-dessus mais apres avoir ajoute a la 
plante une quantite d'eau de preference purifiSe £ga- 
le a la quantity de liquide exprirrte lors du premier 
pressage. 

Cette succession de congelation-decongelation- 
pressage est recommencee en tout quatre fois avec 
a chaque fois addition d'une quantite d'eau purifiee 
de preference egale a la quantite de liquide obtenue 
lors du pressage precedent. 

L'etape de concentration du procede de I'inven- 
tion est avantageusement realisee par osmose inver- 
se, de preference a froid af in de ne pas denaturer les 
composants vegetaux contenus dans les liquides ob- 
tenus lors des Stapes de pressage. L'operation est 
realised a 0°C ± 5°C par passage permanent des li- 



quides sur un echangeur dans lequel circule du f luide 
refrigerant. L'osmose est realisee a environ 40 bars 
sur une membrane dont le seuil de retention dans 
5 I'eau pure vis-a-vis du chlorure de sodium est de 
99,9%. 

Le volume final represents environ le dixieme du 
volume initial. 

Avantageusement, les suspensions sont toutes 
10 congelees en couches minces de 2cm etsontensuite 
lyophilisees. La poudre seche recueillie est ensuite 
broyee finement et tamisee selon I'usage qui doit en 
etre fait. 

Les compositions de I'invention se presentent 
15 done sous forme de solutions, notamment aqueuses, 
plus ou moins concentrees en constituants v6g£taux, 
ou avantageusement sous forme d'un lyophilisat de 
poudre seche. 

L'6tape de lyophilisation du procede de I'inven- 
20 tion est particulierement avantageuse en ce qu'elle 
permet d'obtenir une poudre seche (lyophilisat) dans 
laquelle I'integrite des protoplastes est conservee. 

Atitre illustratif, la teneuren protoplastes d'une 
composition de I'invention peut etre ddterminee de la 
25 maniere suivante: 

- mise en suspension dans I'eau d'une quantite 
aliquote de ladite composition se presentant 
sous forme de poudre, 

- filtration sur un filtre de porosite 0,45um et re- 
30 cuperation de la fraction insoluble dans I'eau 

quirestesur le filtre, 

- le cas echeant, etude au microscope de la frac- 
tion sus-mentionnee af in de verifier qu'elle est 
bien essentiellement constitute de protoplas- 

35 tes, 

- sechage de la fraction restee sur le filtre, et de- 
termination du poids de cette fraction ainsi s6- 
cltee par rapport au poids de la poudre de de- 
part. 

40 L'invention a 6galement pour objet des composi- 

tions pharmaceutiques ou cosmetiques, comprenant 
une composition vegStale selon I'invention, ou un me- 
lange de plusieurs de ces compositions issues de v6- 
getaux differents, le cas echeant en association avec 

45 un vehicule physiologiquement acceptable. 

Ace titre I'invention concerne plus particuliere- 
ment des compositions pharmaceutiques, ou cosme- 
tiques, se presentant sous forme de gelules, ou de 
comprimes pour I'administration orale, ou encore 

so sous forme de gels, d'emulsions ou de pommages 
pour un usage topique. 

L'invention vise igalement une rrtethode de trai- 
tement esth&ique comprenant I'administration, no- 
tamment par voie topique ou orale, d'une composition 

55 cosmetique de I'invention. 

L'invention concerne egalement des composi- 
tions alimentaires ou diitetiques comprenant une (ou 
plusieurs) composition de l'invention, le cas icheant 
en association avec un vehicule alimentaire. 
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Toute plante dont le sue est susceptible de conte- 
nir des const it uants actifs dans le domaine de la phy- 
totherapie, de la cosmetologie, ou encore de la diete- 
tique (notamment les plantes officinales ou medicina- 5 
les) est utilisable dans le cadre de la presente inven- 
tion. 

L'invention sera plus particulierement illustree a 
I'aide des exemples de mise en oeuvre du procede 
d'obtention de compositions de l'invention qui sui- 10 
vent, etant bien entendu que ces exemples ne sont 
nullement limitatifs. 

- Exemple 1 

15 

200kg de parties aeriennes fraiches de Equise- 
tum arvense sont recoltes et places en couches de 
5cm environ dans une chambre f roide a -25°C. Apres 
24 heures, la plante (ou drogue) est broyee dans un 
broyeur a couteaux pour donner des morceaux de 1 20 
a quelques cm. Puis la drogue coupee est admise 
dans le cryobroyeur et amenee a une temperature de 
-70°C. La temperature du broyeur est regulee a -85°C 
et le tamis possede une porosite de 350|a,m. 

La poudre congelee ainsi obtenue est laissee a 25 
temperature ambiante jusqu'a ce qu'elle atteigne 
4°C. Puis on la presse dans la presse a vis. On obtient 
alors environ 160kg de suspension. 

Ces 160kg de suspension sont osmoses a -2°C 
jusqu'a obtenir5kg de retentat. Le retentat est ensuite 30 
reparti en couches de 2cm d'epaisseur dans des pla- 
teaux et placi au congelateur a -25°C. 

La plante a ete cependant remise au congelateur 
jusqu'a ce qu'elle revienne a la temperature de -25°C. 
On la melange alors a 1 60kg d'eau purif i6e prealable- 35 
ment refroidie a 4°C et on attend a temperature am- 
biante que la plante atteigne a nouveau 4°C. On rea- 
lise alors le deuxieme pressage. On obtient 1 80kg de 
suspension que Ton osmose jusqu'a obtenir 5kg de 
retentat places au congelateur dans les memes 40 
conditions que precedemment. 

On realise ensuite la meme operation encore 
deuxfois. On obtient success ivement 140kg et 130kg 
de suspension et en f inale 20kg de retentat qui sont 
ensuite f iltres sur f iltre (grille) de porosite 1 OOum, et 45 
lyophilises. Le rendement final en matiere seche lyo- 
philisee estde 12kg. 

Etant donnd que la plante de depart contenait 
84% d'eau le rendement par rapport a la matiere se- 
che de depart est de 37,5%. so 

La teneur en protoplaste peut etre estimee 
comme etant la fraction de la suspension qui est re- 
tenue sur des f iltres de porosite 0,45um et qui passe 
sur des f iltres de porosite 1 00|j.m; dans ce cas on peut 
estimer la teneur en protoplastes a 12% de la matiere 55 
seche totale le reste de la matiere seche est repre- 
sentee par des substances en solution et des subs- 
tances issues de la destruction mecanique des cel- 
lules. 



- Exemple 2 

200kg de somites fleuries fraTches de Spirea ul- 
maria sont recoltes et places en couches de 10cm en- 
viron dans une chambre f roide a -25°C. Apres 1 6 heu- 
res, la drogue est broyee dans un broyeur a couteaux 
pour donner des morceaux de 1 a quelques cm. 

Puis la drogue coupee est admise dans le cryo- 
broyeur et amenee a une temperature de -80°C. La 
temperature du broyeur est regulee a -100°C et le ta- 
mis possede une porosite de 450(xm. 

La poudre congelee ainsi obtenue est laissee a 
temperature ambiante jusqu'a ce qu'elle atteigne 
4°C. Puis on la presse dans la presse a vis. On obtient 
alors environ 105kg de suspension. 

Ces 105kg de suspension sont osmoses a -1°C 
jusqu'a obtenir 5kg de retentat. Le retentat est ensuite 
reparti en couches de 2cm d'epaisseur dans des pla- 
teaux et place au congelateur a -25°C. 

La plante a ete cependant remise au congelateur 
jusqu'a ce qu'elle revienne a la temperature de -25°C. 
On la melange alors a 1 05kg d'eau purif iee prealable- 
ment refroidie a 4°C et on attend a temperature am- 
biante que la plante atteigne a nouveau 4°C. On rea- 
lise alors le deuxieme pressage. On obtient 1 55kg de 
suspension que I'on osmose jusqu'a obtenir 5kg de 
retentat places au congelateur dans les memes 
conditions que precedemment. 

On realise ensuite ia meme operation encore 
deux fois. On obtient successivement 1 20kg et 1 50kg 
de suspension et en finale 20kg de retentat qui sont 
ensuite f iltres surfiltre (grille) de porosite 100um, et 
lyophilises. Le rendement final en matiere seche lyo- 
philisee est de 9kg. 

Etant donne que la plante de depart contenait 
78% d'eau le rendement par rapport a la matiere se- 
che de depart est de 20,45%. 

La teneur en protoplaste peut etre estimee 
comme etant la fraction de la suspension qui est re- 
tenue sur des f iltres de porosite 0,45um et qui passe 
sur des f iltres de porosite 100um. Dans ce cas on 
peut estimer la teneur en protoplastes a 17% de la 
matiere seche totale le reste de la matiere seche est 
representee par des substances en solution et des 
substances issue de la destruction mecanique des 
cellules. 

- Exemple 3 

200kg de parties aeriennes de Fumaria officina- 
lis fraTches sont recoltes et places en couches de 5cm 
environ dans une chambre froide a -25°C. Apres 22 
heures, la drogue est broyee dans un broyeur a cou- 
teaux pour donner des morceaux de 1 a quelques cm. 

Puis la drogue coupee est admise dans le cryo- 
broyeur et amenee a une temperature de -70°C. La 
temperature du broyeur est regulee a -90°C et le ta- 
mis possede une porosite de 500(im. 
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La poudre congelee ainsi obtenue est laissee a 
temperature amfaiante jusqu'a ce qu'elle atteigne 
4°C. Puis on la presse dans la presse a vis. On obtient 
alors environ 155kg de suspension. 

Ces 155kg de suspension sont osmoses a 2°C 
jusqu'a obtenir5kg de retentat. Le retentat est ensuite 
reparti en couches de 2cm d'epaisseur dans des pla- 
teaux et places au congelateur a -25°C. 

La plante a et§ cependant remise au congeiateur 
jusqu'a ce qu'elle revienne a la temperature de -25°C. 
On la melange alors a 205kg d'eau purif iee prealable- 
ment refroidie a 4°C et on attend a temperature am- 
biante que la plante atteigne a nouveau 4°C. On rea- 
lise alors le deuxieme pressage. On obtient 125kg de 
suspension que Ton osmose jusqu'a obtenir 5kg de 
retentat places au congeiateur dans les memes 
conditions que precSdemment. 

On realise ensuite la meme operation encore 
deuxfois. On obtient success ivement 100kg et 135kg 
de suspension et en finale 20kg de retentat qui sont 
ensuite filtres surfiltre (grille) de porosite lOO^m, et 
qui sont ensuite lyophilisee. Le rendement final en 
matiere seche lyophilisee est de 10kg. 

Etant donne que la plante de depart contenait 
82% d'eau le rendement par rapport a la matiere se- 
che de depart est de 21,77%. 

La teneur en protoplaste peut etre estimee 
comme etant la fraction de la suspension qui est re- 
tenue sur des filtres de porosite 0,45um et qui passe 
sur des filtres de porosite 100^m. Dans ce cas on 
peut estimer la teneur en protoplastes a 11% de la 
matiere seche totale le reste de la matiere seche est 
representee par des substances en solution et des 
substances issues de la destruction mecanique des 
cellules. 



Revendications 

1. Composition vegetale seche issue d'une plante, 
cette composition etant exempte de cellulose et 
formee de protoplastes en melange avec des 
constituants hydrosolubles appartenant au sue 
de cette plante, pour reconstituer I'essentiel du 
sue du vegetal dont cette composition est issue 
lorsqu'elle est mise en suspension dans de I'eau 

2. Composition selon la revendication 1, caracteri- 
see en ce qu'elle se presents sous la forme d'un 
lyophilisat. 

3. Composition veg§tale selon la revendication 1 ou 
la revendication 2, caracteris6e en ce qu'elle 
comprend des protoplastes, d'un diametre 
compris entre 0,45um et lOO^im, insolubles dans 
I'eau. 

4. Composition selon I'une des revendications 1 a 



3, caracterisie en ce que la teneur en protoplas- 
tes est d'environ 10 a 20% en poids sec. 

5 5. Procede d'obtention d'une composition selon 
I'une des revendications 1 a 4, caracterisi en ce 
qu'il comprend: 

- un premier broyage de la plante entiere, ou 
de parties de cette plante, a une tempera- 

10 ture comprise entre -10°C et-40°C, de pre- 

ference a environ -25°C, 

- un second broyage des fractions de plantes 
obtenues lors de I'etape de broyage pre- 
cedents, a une temperature comprise en- 

15 tre -40°C et -100°C, de preference a en- 

viron -70°C, 

- le tamisage des fractions obtenues lors de 
I'etape de broyage precedents, maintenues 
a une temperature comprise entre -40°C et 

20 -100°C, a I'aide de tamis de granulomere 

variant d'environ 100(j.m a environ 500um, 
suivi de la recuperation des fractions pas- 
sees a travers ce tamis, 

- le pressage des fractions recuperees a 
25 I'etape precedente, etramenees a une tem- 
perature de 0°C ± 5°C; les fractions pres- 
sees sont ensuite soumises au cycle d'ope- 
rations suivantes: 

. congelation a une temperature compri- 
30 se entre -10°C et -40°C, de preference 

a environ -25°C, 
. mise en suspension de ces fractions 
congeiees dans une quantite d'eau ap- 
proximativement egale a la quantite de 
35 liquide obtenu lors de I'etape de pressa- 

ge precedente, 
. pressage des fractions en suspension 
dans I'eau et ramenees a une tempera- 
ture de 0°C ± 5°C, ce cycle etant repete 
40 entre 2 et 6 fois, de preference 4 fois, 

- la filtration des quantites de liquides obte- 
nus lors de chacune des etapes de pressa- 
ge precedentes, ces quantites etant, le cas 
echeant, reunies en une solution unique, 

45 sur un filtre ayant une porosite de 100um, 

et recuperation des f iltrats (ou du f iltrat) 

- la concentration des f iltrats (ou du f iltrat) 
par une methode d'eiimination de I'eau a 
froid, notamment par osmose inverse, a la 

so temperature de 0°C ± 5°C, 

- avantageusement, la congelation des solu- 
tions (ou de la solution) concentrees obte- 
nues a I'etape precedente, a une tempera- 
ture de -10°C a -40°C, notamment de I'or- 

55 dre de -25°C, suivie d'une etape de lyophi- 

lisation ce qui conduit a I'obtention d'une 
composition selon I'une des revendications 
1 a 4 sous forme de poudre seche. 
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6. Composition pharmaceutique caracterisee en ce 
qu'elle comprend une composition selon Tune 
des revendications 1 a 4 en association avec un 
vehicule physiologiquement acceptable. 5 

7. Composition cosmetique caracterisee en ce 
qu'elle comprend une composition selon I'une 
des revendications 1 a 4 en association avec un 
vehicule physiologiquement acceptable. 10 

8. Composition selon la revendication 6 ou la reven- 
dication 7, caracterisee en ce qu'elle se presente 
sous forme de gelules, comprimes, gel, emulsion 

ou pommade. is 

9. Composition alimentaire ou dietetique, caracteri- 
see en ce qu'elle comprend une composition se- 
lon I'une des revendications 1 a 4. 

20 

Patentanspruche 

1. Trockene, pflanzliche Zusammensetzung pflanz- 
lichen Ursprungs, die frei von Cellulose ist und 25 
von Protoplasten in Mischung mit wasserlosli- 
chen, zu dem Saft der Pflanze gehorenden Be- 
standteilen gebildet ist, zur Rekonstitution des 
Wesentlichen des dieserZusammensetzung zu- 
grundeliegenden Pflanzensaftes bei Suspension 30 
derselben in Wasser. 

2. Zusammensetzung nach Anspruch 1, dadurch 
gekennzeichnet, dali die in Form eines 
Lyophilisats vorliegt. 35 

3. Pf lanzliche Zusammensetzung nach Anspruch 1 
oder 2, dadurch gekennzeichnet, dad sie in Was- 
ser unlosliche Protoplasten miteinem Durchmes- 
serzwischen 0,45 \xm und 100um enthalt. 40 

4. Zusammensetzung nach einem der Anspriiche 1 
bis 3, dadurch gekennzeichnet, dali der Gehalt 
an Protoplasten etwa 10 bis 20 %, bezogen auf 
Trockengewicht, betragt. 45 

5. Verfahren zur Herstellung einer Zusammenset- 
zung nach einem der Anspriiche 1 bis 4, gekenn- 
zeichnet durch die Schritte 

- erstes Zerkleinern der gesamten Pflanze so 6. 
oder von Teilen dieser Pflanze bei einer 
Temperatur zwischen -10°C und -40°C, 
vorzugsweise bei etwa -25°C, 

- zweites Zerkleinern der erhaltenen Pflan- 
zenfraktionen im Anschluli an die vorheri- 55 

ge Zerkleinerungsstufe bei einer Tempera- 7. 
tur zwischen -40°C und -100°C, vorzugs- 
weise bei etwa -70°C, 

- Sieben der erhaltenen Fraktionen nach der 



vorhergehenden Zerkleinerungsstufe, 
wobei diese bei einer Temperatur zwi- 
schen -40°C und -100°C gehalten werden, 
mit Hilfe von verschiedenen Sieben fur die 
Granulometrie von etwa 100p.m bis etwa 
500u.m, gefoigt von der Sammiung von 
durch das Sieb gehenden Fraktionen, 

- Pressen der in der vorherigen Stufe ge- 
wonnenen und auf eine Temperatur von 
0°C ± 5°C gebrachten Fraktionen; 
wobei die gelirepten Fraktionen anschlie- 
liend einen Zyklus der foigenden MaBnah- 
men unterworfen werden: 

. Einfrieren auf eine Temperatur zwi- 
schen -10°C und -40°C, vorzugsweise 
von etwa -25°C, 

. Suspendierung dieser eingefrorenen 
Fraktionen in einer Wassermenge, die 
etwa gleich der in der vorherigen Stufe 
des Pressens erhaltenen Flussigkeits- 
menge ist, 

. Pressen der in Wasser suspendierten 
und auf eine Temperatur von 0°C ± 5°C 
gebrachten Fraktionen, wobei dieser 
Zyklus zwischen 2 und 6, vorzugsweise 
4 mal wiederholt wird, 

- Filtration der nach einer jeden der vorheri- 
gen Stufen erhaltenen Fliissigkeitsmen- 
gen, wobei diese Mengen gegebenenfalls 
zu einer einzigen Losung vereint werden, 
durch einen Filter mit einer Porositat von 
100u.m, und Sammiung des Filtrats bzw. 
der Filtrate, 

- Konzentration des Filtrats bzw. der Filtrate 
mittels eines Verfahrens zum AusschluR 
von Wasser in der Kalte, insbesondere der 
Umkehrosmose, bei einer Temperatur von 
0°C bis ± 5°C, 

- vorzugsweise Einfrieren der in der vorheri- 
gen Stufe erhaltenen, konzentrierten Lfl- 
sung(en) bei einer Temperatur von -10°C 
bis -40°C, insbesondere in der Grolienord- 
nung von -25°C, gefoigt von einer Stufe der 
Lyophilisation, wodurch eine Zusammen- 
setzung gemali einem der Anspriiche 1 bis 
4 in Form eines trockenen Pulvers erhalten 
wird. 

Pharmazeutische Zusammensetzung, dadurch 
gekennzeichnet dafi sie eine Zusammensetzung 
gemali einem der Anspriiche 1 bis 4 zusammen 
mit einem physiologisch vertraglichen Trager 
enthalt. 

Kosmetische Zusammensetzung, dadurch ge- 
kennzeichnet, dall sie eine Zusammensetzung ge- 
mali einem der Anspriiche 1 bis 4 zusammen mit ei- 
nem physiologisch vertraglichen Trager enthalt. 
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8. Zusammensetzung nach Anspructi 6 oder 7, da- 
durch gekennzeichnet, dali sie in Form von Kap- 
seln, Tabletten, Gelen, Emulsionen oder Salben 
vorliegt. 

9. Ernahrungszusammensetzung oder diatetische 
Zusammensetzung, dadurch gekennzeichnet, 
daft sie eine Zusammensetzung gemaS einem 
der Anspruche 1 bis 4 enthalt. 



Claims 

1. Dried plant composition derived from a plant, this 
composition being free of cellulose and made up 
of protoplasts in the form of a mixture with water- 
soluble constituents belonging to the juice of this 
plant, for reconstituting the bulk of the plant juice 
from which this composition is derived when the 
said composition is suspended in water. 

2. Composition according to Claim 1 , characterized 
in that it is provided in the form of a f reeze-dried 
product. 

3. Plant composition according to Claim 1 or Claim 
2, characterized in that it comprises protoplasts, 
with a diameter of between 0.45 |im and 1 00 |im, 
which are insoluble in water. 

4. Composition according to one of Claims 1 to 3, 
characterized in that the protoplast content is 
about 10 to 20% on dry weight basis. 

5. Process for producing a composition according to 
one of Claims 1 to 4, characterized in that it com- 
prises: 

- a first grinding of the whole plant, or of 
parts of this plant, at a temperature of be- 
tween -1 0°C and -40°C, preferably at about 
-25°C, 

- a second grinding of the plant fractions ob- 
tained during the preceding grinding 
step, at a temperature of between -40°C 
and -100°C, preferably at about -70°C, 

- sieving the fractions obtained during the 
preceding grinding step, maintained at a 
temperature of between -40°C and -100°C, 
by means of a sieve offering a particle size 
ranging from about 100 urn to about 500 
|xm, followed by the recovery of the frac- 
tions which passed through this sieve, 

- pressing the fractions recovered in the pre- 
ceding step and adjusted to a temperature 
of 0°C ± 5°C; the pressed fractions are then 
subjected to the following cycle of opera- 
tions: 

. freezing at a temperature of between 



-10°C and -40°C, preferably at about 
-25°C, 

. suspending these frozen fractions in a 
5 quantity of water approximately equal to 

the quantity of liquid obtained during the 
preceding pressing step, 
. pressing the fractions suspended in wa- 
ter and adjusted to a temperature of 0°C 
10 ± 5°C, this cycle being repeated be- 

tween 2 and 6 ti mes, preferably 4 times, 

- filtering the quantities of liquid obtained 
during each of the preceding pressing 
steps, these quantities being, where appro- 

15 priate, pooled into a single solution, on a fil- 

ter having a porosity of 100 \xm, and recov- 
ering the filtrates (or the filtrate) 

- concentrating the filtrates (or the filtrate) 
by a method for removing water at cold tem- 

20 perature, especially by reverse osmosis, at 

the temperature of 0°C ± 5°C, 

- advantageously, freezing the concentrated 
solutions (or solution) obtained in the pre- 
ceding step, at a temperature of -10°C to 

25 -40°C, especially of the order of -25°C, 

followed by a freeze-drying step, thereby 
resulting in the production of a composition 
according to one of Claims 1 to 4 in the form 
of a dry powder. 

30 

6. Pharmaceutical composition characterized in 
that it comprises a composition according to one 
of Claims 1 to 4, combined with a physiologically 
acceptable vehicle. 

35 

7. Cosmetic composition characterized in that it 
comprises a composition according to one of 
Claims 1 to 4, combined with a physiologically ac- 
ceptable vehicle. 

40 

8. Composition according to Claim 6 or Claim 7, 
characterized in that it is provided in the form of 
hard gelatin capsules, tablets, gel, emulsion or 
ointment. 

45 

9. Food or dietary composition, characterized in 
that it comprises a composition according to one 
of Claims 1 to 4. 

50 
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L' invention concerne un couvercle double de surete en ma- 
t i ere plastique e I ast i que avec securite pour I es enfants, pour 
bombes aerosols, avec une enveloppe exterierure qui repose sur 
la bordure du boTtier et une enveloppe interieure dont le bord 
5 rabattu vers I'interieur s 'engage en dessous de la cloche de 
soupape, cet-te enveloppe interieure etant constitute de deux 
segments d i ametra I ement opposes et disposes a une certa i ne dis- 
tance I 'un en regard de I 'autre. 

Dans un couvercle de surete de ce genre, connu par la 

10 description du mode I e d'utilite depose sous le n° 77 12650/ on 
peut introduire a travers une fenetre menagee dans I 'enveloppe 
exterieure du couvercle, la lame d'un tourvevis dans la fente 
formee entre I es segments de I 'enveloppe interieure du couver- 
cle, tourner la lame du tournevis, elargir a i ns i la fente et 

15 repousser a i ns i vers I'exterieur, dans le sens radial, le bord 
rabattu vers I'interieur des segments de la cloche de soupape 
de maniere a liberer le couvercle enc I enchab I e , Les petits 
enfants n ' ont pas encore I 7 i dee d'une telle utilisation d'un 
tournevis et c'est ce qui constitue la securite pour les 

20 enfants qui empeche une manoeuvre intempestive de la soupape a 
pression recouverte par le couvercle de securite et disposee 
dans la cloche de soupape a I'extremite superieure du boTtier 
atomiseur de laque. 

Cependant, I ' ut i I i sateur qualifie ne dispose pas tou- 

25 jours d'un tournevis ou de quelque out i I analogue de sorte que 
la possibility d'emploi d'une bombe de laque a i ns i equipee 
s'en trouve cons i derab I ement reduite. 

L'objet de la presente invention est de ce fait, de per- 
fect ionner un double couvercle de securite du genre raentionne 

30 dans le preambule, de maniere a ce que ce I u i -c i puisse etre 
deverrouille sans recours a un out i I et que malgre ce I a , les 
petits en fants ne pu i ssent pas effectuer ce deverrou i I I age . 

Selon la presente invention, il est propose pour ce I a 
que les deux segments soient reunis par des elements en forme 

35 de coin, mou I es avec eux d'une seule piece, avec une structure 
en forme de toit, orientes vers I 'enveloppe exterieure et lies 
de preference a celle-ci le long de I eur ligne de faTte. 

Si I 'on comprime le couvercle en pressant son enveloppe 
exterieure entre le pouce et I 'index dans la region des ele- 

40 
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merits en forme de coin, I'enveloppe extenieure se deforme et 
prend une forme ovale et I es pieces en forme de coin de I'en- 
veloppe inter ieure transmettent ce mouvement aux segments de 
celle-ci qui s'ecartent I 'un de I 'autre, I eurs bords rabattus 
5 vers I'interieur se degageant de la bordure de la cloche de 
soupape et i I est alors possible de retirer le couvercle. Un 
petit enfant n'est pas capable de sa i s i r ces relations, il ne 
peut pas non plus, avec le diametre des couvercles des bombes 
habituelles du commerce, sa i s i r ce couvercle entre le pouce et 
10 I 'index, tout au mo i ns pas avec la force necessaire pour en 
provoquer la deformation et c'est en cec i que consiste la 
securite pour les enfants, revendiquee se I on la presente inven- 
tion. 

Selon des extensions de I 'invention, I'enveloppe exte- • 

15 rieure peut comporter des zones en retrait ou une epaisseur de 
paro i reduite dans la zone qui entoure les elements de la 
paroi inter ieure. Par compression, on obtient alors une forme 
ovale aplatie, plus prononcee, un effet de levier augments en 
consequence s'exerce sur les segments de I'enveloppe interieu- 

20 re par I ' i ntermed i a i r e des elements en forme de coin et les 
segments de I'enveloppe interieure s'ecartent alors davantage. 

De plus, on peut prevoir sur I'enveloppe exterieure un 
striage sur chacune des parties de la peripheric qui correspon- 
dent aux elements en forme de coin. Cec i empeche que les 

25 doigts de I ' ut i I i sateur ne derapent sur I'enveloppe du couver- 
cle lorsqu'on comprime celui-ci. 

On explique ci-dessous I 'invention plus en detail avec 
I'exemple de realisation represents par le dess i n dont les 
d i f f erentes figures representent respect i vement : 

30 - Figure 1 : une vue de prof i I . 

- Figure 2 ; une coupe radiale de celle-ci. 

- Figure 3 : une coupe axiale selon le plan B/B de la figure 2. 

- Figure 4 : une autre coupe axiale selon le plan A/A de la fi- 
gure 2 avec le couvercle emboTte sur la bombe. 

35 - Figure 5 : une vue en perspective illustrant le 

maniement du couvercle. 

Le couvercle double de protection est moult' par injec- 
tion, en une seu I e piece en mat i ere plastique elastiyue, il 
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est constitue d'une enveloppe exterieure (l) et d'une envelop- 
pe interieure qui se compose de deux segments 2, disposes 
d i ametra I ement en regard et a une certaine distance I 'une de 

I 'autre. Ces derniers sont reunis par des elements en forme de 
coin 4 ayant une structure en forme de toit, orientes vers 

I 'enveloppe exterieure 1 et reunis a celle-ci le long de leurs 

lignes de fatte 3. Dans la zone des I i gnes de faTte 3, sur la 
surface exterieure de I 'enveloppe exterieure 1, des striages 5 
sont prevus, d i ametra I ement opposes par consequent I'un a 

I ' autre . 

Le couvercle double de securite repose de la maniere 
connue en so i sur une bombe de pulverisation 6 ega I ement 
connue, te I I es que ce I I es qui sont representees en part i e dans 
I es figures 4 et 5 . 

Le rebord 7 des parties interieures 2 de I 'enveloppe 
interieure est alors engage en dessous de la cloche de soupape 
8 dans I 'our let 10 forme a la jonction de celle-ci avec le 
disque de soupape 10, ceci apparaissant le plus clairement 
dans la figure 4- 

Si maintenant on comprime I'un contre I 'autre, comme on 
I 'a represents dans la figure 5, I es deux striages 5 prevus 
sur I 'enveloppe exterieure 1 du couvercle, celui-ci se deforme 
et prend une forme ovale, ce qui est encore favorise par le 
fait que dans la partie qui entoure I 'enveloppe interieure 2, 
I 'enveloppe exterieure 1 comporte des parties en retrait 11 
que I 'on vo i t mieux sur I es figures 1 et 3. 
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REVEND I CAT I ONS 

1. Couvercle de securite double en matiere plastique 
elastique, avec securite pour la protection des enfants, pour 
1 es bombes aerosols, avec une enveloppe exterieure reposant 
sur la bordure du boTt i er de la bombe et avec une enveloppe 

5 inter ieure dont le bord rabattu vers I'interieur s' engage en 
dessous de la cloche de soupape, cette enveloppe interieure 
etant constitute de deux segments disposes d i ametra I ement en 
regard et a une certa i ne distance I 'un par rapport a I 'autre, 
caracterise par le fait que les segments (2) sont reunis entre 
10 eux au moyen d'elements en forme de coin (4) venus de mou I age 
en une seu I e piece en forme de toit, orientes vers I 'enveloppe 
exterieure (1) et lies de preference a ce I I e-c i le long de 
leurs I i gnes de fafte (3). 

2. Couvercle de securite double selon la re vend i cat i on 
15 1, caracterise par le fait que I 'enveloppe exterieure (1) 

comporte des parties en retrait (11) et/ou une epa i sseur de 
paroi reduite dans la partie entourant les segments inter ieurs 
(2). 

3. Couvercle de securite double selon I 'une quelconque 
20 des revend i cat i ons 1 ou 2, caracterise par le fait que dans 

chacune des zones per i pher i ques qui correspondent aux pieces 
en forme de coin (4), I 'enveloppe exterieure (1) comporte a 
I'exterieur un striage (5). 
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(54) Die pressure moulded capsules 

(57) A die pressure moulded article is 
made from a hydrophilic polymer, a 
mixture of such polymers, a starch, a 
starch derivative, or mixtures thereof. 
The articles may be injection moulded 
capsules having a joinable cap part (1 ) 
and body part (2). The cap part (1 ) may 
be die-moulded as a stopper directly 
onto the open end of the body part (2) 
after the body has been filled so as to 
seal the contents (3). Alternatively, each 
of the cap part (1) and body part (2) may 
have, in the side wall area, adjacent to 
its open end, at least one locking means 
(4). 
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SPECIFICATION 

Die-pressure moulded articles 

5 The present invention relates to die pressure molded 
shaped articles formed by die pressure molding of 
starch, hydrophilic polymers like gelatin or starch 
derivatives, all with a low water content. 
The present invention especially relates to certain 

1 0 structures and forms of such die-molded articles, 
especially injection molded articles and especially 
capsules as described hereinafter. 

In highspeed die pressure molding such as injec- 
tion molding it is importantthatthe molding process 

1 5 is carried out at high speed, that the material to be 
molded shows the quality of a thermoplastic mate- 
rial during the molding process and that the material 
hardens quickly in the mold so that it can be ejected 
rapidly without changing its dimensions. The latter 

20 is an important factor as the accuracy of very many 
die pressure molded articles must be within very 
narrow limits. 

It has now been found that these mentioned 
materials can be die-molded, especially injection- 

25 molded, to special structures and forms of high 
accuracy and dimension stability. 

The present invention concerns die pressure 
molded articles and especially injection molded 
capsules, said capsules having a body part and a cap 

30 part, each having a side wall, an open end and a 
closed end, the two parts being joinable, characte- 
rized in that this capsule is made. 

(i) from a hydrophilic polymer or a mixture of such 
polymers having a water content of 5 - 25% by 

35 weight (calculated to the hyrophilic polymer com- 
position) and if formed from gelatin said gelatin 
having a water content of 1 0 - 20% by weight 
(calculated to the gelatin composition) and/or 

(ii) from a starch or a starch composition having a 
40 water content of 5 - 25% by weight (calculated to the 

starch composition) 

(iii) by die pressure molding and 

(iv) that the cap part is die-molded as a stopper 
directly onto the open end of the body part afterthe 

45 body has been filled so as to seal the contents within 
the capsule, or 

(v) that each of said cap and body parts has in the 
side wall area, adjacent to its open end, at least one 
locking means, said locking means being arranged 

50 to face each other and to achieve, after joining of 
said parts, a separation-resistant connection, the cap 
and body parts being worked at a deviation of less 
than 1% and being stable in dimension. 
A special feature (vi) of such articles according to 

55 (v) is that at least one part of the open end has the 
side wall portion recessed with an annular shoulder 
for receiving and for constituting a stop means in the 
joining area for the side wall portion at its open end 
of the other part, both side wall portions being 

60 shaped so that the outside surface is smooth in the 
joining area of said two parts. 

A further feature (vii) of such articles according to 
(v) is that the inner surface of the cap, when said cap 
i<s mniintpH nn thp> nnfin end of said bodv is at 



horizontal plane touching the open end of the 
cylindrical side wall of said body, whereby, afterthe 
filling of the contents and afterthe closing of said 
cap and body, practically no air is entrapped be- 

70 tween said inner surfaces of said cap and the level of 
said contents. 

Articles prepared by the present invention have 
the further advantage (viii) that they can be die- 
molded so as to be joined in a distinctive shape to 

75 provide a palpable identification of the capsule. 

It is also possible (ix) to prepare articles according 
to the present invention where the cap and/or the 
body have embossed printing of letters thereon. 
Afurther embodiment (x) of this invention is the 

80 complete liquid proof sealing of the cap and body 
parts by wetting the joining surfaces with water. 

The preferred articles are two-piece capsules 
which have hitherto been made from gelatin by a 
dip-molding process. Such capsules can, according 

85 to this invention, also be made from starch by the 
method of die-pressure molding. They can be useful 
for the exact dosage of solid, creamy and liquid 
substances, especially for pharmaceutical use, said 
capsule having two parts, a cap part and a body part 

90 which are joinable; each of said capsule parts having 
a side wall, an open end and a closed end. 

Preferred articles respectively capsules, according 
to this invention, are made from starch and by 
injection molding. 

95 The injection molding of hyrophilic materials such 
as gelatin containing water has been described in 
the European Patent Application Publication No. 
92908. 

Hydrophilic polymers are polymers with molecu- 

100 lar masses from approximately 10 3 to 10 7 Dalton 
carrying molecular groups in their backbone and/or 
in their side chains and capable of forming and/or 
participating in hydrogen bridges. Such hydrophilic 
polymers exhibit in their water adsorption isotherm 

105 (in the temperature range between approximately 0 
to 200 D C) and inflection point close to the water 
activity point at 0.5. Hydrophilic polymers are dis- 
tinguished from the group called hydrocolloids by 
their molecular dispersity. Forthe maintenance of 

110 the molecular dispersity of said hydrophilic polym- 
ers a fraction of water - according to the working 
range of the present invention - of 5 to 25% by 
weight of said hydrophilic polymers must be in- 
cluded provided that the temperature of said hyd- 

115 rophilic polymers is in the working range between 
50°C and 190°C of the present invention. 

Gelatin as a preferred hydrophilic polymer is made 
from various types of gelatin, including acid or 
alkaline processed ossein, acid processed pigskin, or 

120 alkaline processed cattle hide. Said types of gelatin 
have a molecular preferably in the mass range of 
10.000 to 2 x 10 7 Dalton or a molecular mass range 
of 10.000 to 2 x 10 6 and 10 x 10 B to20 x 10 6 Dalton. 
It has a water content of preferably 10 -19% and 

125 especially 12 - 18% by weight calculated to the 
gelatin composition. 

Whilst the die pressure molded articles according 
to this invention are preferably made from gelatin of 
various types, all the hydrophilic polymers, gelatin 
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plasticizers, lubricants, cross-linking and coloring 
agents as described in the European Patent Applica- 
tion Publication No. 92908 in concentrations indi- 
cated in this European Patent Application. The 
5 polymers may also contain extenders up to 95% and 
preferably not more than 30% by weight such as 
proteins like sunflower proteins, soybean proteins, 
cotton seed proteins, peanut proteins, rape seed 
proteins, lactose, gum arabic, acrylates and methac- 

10 rylates, water soluble derivatives of cellulose like 
cellulose acetyl phthalate (CAP), hydroxypropyl cel- 
lulose, hydroxypropyl methyl-cellulose, hyroxy- 
propyl methylcellulosephthalate (HPMCP), hydroxy- 
methylcellulose, polyvinylpyrrolidone, shellac, ben- 

15 tonite, polyvinyl-acetatephthalate, phthalated gela- 
tin, succinated gelatin, polysaccharides like agar- 
agar. 

Some of these extenders as well as others are 
hydrophilic polymers themselves and can be used to 

20 produce articles according to this invention. 

Such hydrophilic polymers are hydroxypropyl 
methylcellulosephthalate (HPMCP), polyvinyl- 
acetatephathalate (PVAP), celluloseacetylphthalate 
(CAP), acrylates and methacrylates (Eudragit), 

25 phthalated gelatin, succinated gelatin, crotonic acid, 
and shellac. These polymers are preferred when 
enteric properties are required. They contain prefer- 
ably 5 - 25% of water, preferably 15 - 22% by weight, 
calculated to the waterfree polymer. Preferred is 

30 HPMCP, PVAP and CAP, and specially PVAP and 
CAP; most preferred is PVAP, all being worked by 
injection molding having a water content of 5% to 
25%, preferably of 1 5% to 22% by weight, calculated 
to the composition. 

35 Many of these polymers are non-thermoplastic 
and it is very surprising that they can be die-pressure 
molded according to this invention. 

Molding temperatures range from 50 to 190°Cand 
pressures from 600 to 3.000 x 10 5 N/m z known 

40 apparatus can be used. 

Preferred is a moldable starch composition made 
from wheat, potatoes, rice, tapioca and the like. 

The starch contains about 0 to 1 00% of amylose, 
and about 100 to 0% of amylo-pectin; preferably 0 to 

45 70% of amylose, and about 100 to 30% of amylo- 
pectin and most preferably potato starch and maize 
starch. 

When in the following description the term 'starch' 
is used, this also includes foams, modifications or 
50 derivatives of starch, and combinations thereof with 
hydrophilic polymer compositions whose properties 
are acceptable for the intended die-pressure molded 
products, especially capsule materials. 

The starch has a water content of 5 - 25%, 
55 preferably of 15 - 22% and especially of 17 - 20% 
(calculated to the starch composition). 

The starch may contain various additives such as 
plasticizers, lubricants, cross-linking and/or coloring 
agents, as well as extenders. All these are the same 
60 as mentioned above for the hydrophilic materials. 

Molding temperatures for starch are 80 - 240°C and 
pressures ranging from 600 to 3.000 x10 5 N/m 2 . 

The starch containing the water and optionally 
further additives is molten underthese temperatures 



molding apparatuses known perse. 

The skilled in the art will be able to work with die 
pressure molding, i.e. profile extrusion, crompres- 
sion molding, vacuum forming, thermal forming, 
70 extrusion molding, polymer casting in combination 
with vacuum forming. Preferred however is injection 
molding. 

According to point (iv), the cap part is diemolded 
as a stopper directly onto the open end of the body. 
75 This works unexpectedly well with the mentioned 
compositions and the high speed process, prefer- 
ably injection molding and extrusion, to produce 
liquid proof capsules. The body may be produced by 
any known method from a material specified 
80 hereinabove. 

Detailed description of embodiment (iv): 

Figure 1 is a longitudinal sectional view of an 
embodiment of the capsule of the present invention; 

Figure 2 Is a longitudinal sectional view of another 
85 embodiment; and 

Figure 3 ' is a longitudinal sectional view of a 
further embodiment. 

In Figure 1 there is shown an embodiment of a 
capsule which might be filled with a pharmaceutical 
90 product to be swallowed by the patient In this 
embodiment the cap-stopper 1 isformed by die- 
molding so as to provide a smooth outer surface 
when joined, i.e. it has the same outer diameter as 
the capsule body2 which is filled with the contents3. 
95 Figure 2 shows another embodiment wherein a 
body 2 is provided with a groove 4 to assure 
additional tightness of the stopper 1 when joined 
over the contents 3. 

In Figure 3 there is shown a further embodiment 
1 00 wherein a flat, circular plate or disc 4 was inserted 
into the body 2, so as to completely cover the filling 
material 3. In this embodiment the stopper 1 is 
formed by die-molding so as to provide a smooth 
outer surface when joined, i.e. it has the same outer 
105 diameter as the capsule body 2 which is filled with 
the material contents 3. The cover plate 4 will permit 
injection molding of the closing stopper at a very 
high speed. 

The present invention provides also the possibility 

110 to mold high precision locking articles especially 
capsules which are liquid- and tamper-proof, 

In this application a 'locking capsule' is defined to 
include a filled and joined capsule wherein the 
capsule parts are formed so as to impede separation 

1 1 5 and tampering with the filled contents. 

Due to the limitations of manufacture of prior art 
capsules by the prior art dip-molding process, prior 
art capsules have a disadvantage that they do not 
have secure locking means to prevent separation 

120 afterfilling and joining. There isa problem if such a 
capsule, especially one containing food or drugs, 
can be opened ortampered with. 

It is therefore an object of the present invention to 
provide a capsule which has a structural configura- 

125 tion so as to prevent tampering. The advantages of 
the present invention will become apparent to those 
skilled in the artfrom a consideration of the detailed 
description which follows with reference to the 
accompanying drawings. 
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Detailed description 

Figure 4 is a longitudinal section of a first embodi- 
ment. 

Figures 6 to 14 are partial sections showing nine 
5 further embodiments of Figure 1. 

Figure 75 is a longitudinal section of another 
embodiment. 

Figures 16 to 20 are partial sections showing five 
further embodiments of Figure 15. 
10 Figure 22 is a partial sectional enlargement of 
Figure 21. 

Figure 23 is a longitudinal section of another 
embodiment. 

Figure 24 is a partial sectional enlargement of 
15 Figure 23. 

Figure 25 \s a longitudinal section of another 
embodiment. 

Figure 26 is a longitudinal section of another 
embodiment. 
20 Figure 27 is a longitudinal section of another 
embodiment. 

Figures 2Sto 30 are longitudinal sections of 
another embodiment. 

Figures 31 to 37are longitudinal sections of 
25 further embodiments. 

Figure 38 is a longitudinal section of another 
embodiment. 

Figure 39 is a section along line 35 - 35 of Figure 
38. 

30 Figure 40 is a view of Figure 39 after one of its 
parts has been axially rotated with respect to its 
other capsule part. 
Figure 47 is a side view of a further embodiment. 
Figure 42 is a longitudinal section of another 

35 embodiment. 

The capsule shown in Figure 4 of the drawings has 
a cap part 1 and a body part 2. The cap part 1 has an 
annular ridge 3 protruding from the inner surface of 
the side wall adjacent to the open end of the body 

40 part 2 which mates with a recessed annular groove 4 
of the body part 2. The ridge 3 and the groove 4 are 
structurally and dimensionally adapted to each other 
so that the ridge 3 and the groove 4 are interlocked 
by snap-in action when the capsule parts are joined. 

45 It is to be understood that: 

-the ridge 3 may be a continuous ring or be 
constituted by a number of segments or cams 
cooperating with a continuous or discontinuous 
groove; 

50 -the locking means may comprise one or more 
ridge and groove structures. 

-the cross-sectional shape of the locking means 
may comprise not only semicircle forms but any 
other suitable form such as a triangle, a semi-oval or 

55 otherfractions of circles or ovals. 

Figures 6 to 14 are alternate embodiments of the 
capsule shown in Figure 4. In Figure 6 the cap part 1 
has a right angle groove 5 which mates with a right 
angle ridge 6 of cap part 2. 

60 Figure 7 shows another embodiment wherein the 
cap part 1 has an annular conical ridge 7 which 
mates and locks with an annular conical groove 8 on 
body parti. 

Fimirn s chnws annthfir Rtnhnriiment wherein the 



mates and locks with a corresponding annular 
triangular groove 10 on body part 2. For better 
locking the short side of the triangular ridge 9 faces 
the short side of the triangular groove 10. It has been 

70 found that the optimum locking force occurs when 
the short side of the triangular ridge 9 faces the open 
end of the other part. The joining of the capsule parts 
if facilitated when the shortest side of the triangular 
ridge facing the open end of the other capsule part 

75 forms with the adjacent side wall an angle of about 
90 to 134 degrees. 

Figure 9 shows another cap parti having a 
triangular ridge 9 in mating and locking engagement 
with a triangular groove 10 on body part 2. 

80 Figure 1 0 shows a cap part 1 having annular 
rectangular ring 1 1 in mating and locking engage- 
ment with a corresponding annular groove 12 on 
body part 2. 
Figure 1 1 shows a cap part 1 having a annular 

85 ridgewithatriangularcrosssection 13whereinthe 
shortest face of the triangle 1 5 mates and locks with 
the top surface of a rectangular groove 14 in body 
part 2. 

Figure 12 shows another embodiment of a cap 
90 part 1 having a triangular ridge 9 in mating configur- 
ation with a triangular groove 10 on body part 2. 

Figure 13 shows a cap parti havinga ridge15with 
the cross sectional area of a bead mating and locking 
with a corresponding annular groove 16 having a 
95 corresponding cross sectional area of a circular 
segment 1 on body part 2. 

Figure 14 is another embodiment showing a cap 
parti having an annular ridge 17 with a generally 
parallel-epipedonal cross sectional area which 
100 mates and locks with an annular groove 18 having a 
corresponding parallel-epipedonal cross sectional 
area on body part 2. 

Figure 15 another embodiment of the invention 
showing a cap part 1 having one or more windows 
105 19 arranged on its cylindrical side walls near the 
open end and on a circular path which is coaxial with 
the axis of the capsule. The body part 2 has a 
corresponding number of locking cams 20 which are 
protuberances on its cylindrical side walls near its 
110 open end. Said cams 20 mate with the windows 19 in 
locking engagement when the capsule parts are 
joined. 

Figures 16 to 20 show alternate embodiments of 
the locking window 19 and cam 20 of Figure 1 5; in 

115 Figure 16, the cross sectional area is rectangular; in 
Figure 17, circular; in Figures 18 and 19, triangular; 
in Figure 20, oval. 

Figure 21 shows an alternate embodiment of the 
present invention wherein the cap part 1 has a male 

120 thread 21 on the outside surface of its cylindrical side 
walls at its open end. The male thread 21 engages 
with a female thread 22 on the inside surface of the 
body part 2 at its open end. It is anotherfeature of 
this embodiment that the body part 1 and the cap 

125 part 2 can be joined with an outside smooth surface, 
as at J, so as to make separation difficult, thereby 
enhancing the locking feature of the capsule. 

Figure 22 is a partial enlargement of Figure 21 
showing the mating engagement of the male thread 
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surface J at the joining area, 

Figure 23 is an alternate embodiment of Figure 21 
wherein the body part 2 has a male thread at the 
outside surface of its open end. The male thread 21 
5 mates and engages with a female thread 22 on the 
inside surface at the open end of cap part 1. 

Figure 24 is a partial enlargement of Figure 23 
showing the smooth surface J at the joining area. 
Figure 25 shows a further embodiment of the 
10 invention having a bayonet-tape locking arrange- 
ment wherein the cap part 1 has an annular rectan- 
gular groove 3 adjacent to the open end of the cap 1 
in a direction generally parallels to the capsule axis. 
The body part has a triangular ridge 4 on the inside 
15 surface at the open end of the body part 2. The 
triangular ridge 4 has a conical taper 6 at the leading 
edge in order that the open end of body part 2 can 
enter more easily within body part 1 . In addition, cap 
part 1 has a window 7 for mating with a protruding 
20 cam 8 on cap part 1. The combination of the groove 3 
engagement with ridge 4 plus the window 7 with the 
cam 8 gives a secure bayonet-tape lock engagement 
to enhance the locking aspect of this embodiment. 
Figure 26 is an alternate embodiment of the 
25 invention wherein the cap part 1 has an annular 
dove-tail ring 9 on its cylindrical side wall at its open 
end for mating engagement with a dove-tailed 
groove 10 on the cylindrical side wall at the open end 
of the body part 2. 
30 Figure 27 shows an alternate embodiment of the 
invention wherein the cap 1 is provided on its 
cylindrical side wall at its open end with an annular 
slit 27 which is symmetrically arranged with respect 
to the main axis of the capsule. The slit 27 is defined 
35 bytwoannularwall parts 28, 29 of different length. 
The body part 2 has an upright side wall 31 of 
reduced thickness and tapering towards its open 
end. In the joined position shown in Figure 27, the 
side wall 31 of the body 2 is held by flexible pressure 
40 in the annular slit 27 which preferably has a tapered 
configuration. 

According to Figures 28, 29 and 30, a capsule is 
shown having a cap 1 joined with a body 2. At the 
joining area a locking means, as at 17, is provided in 
45 accordance with the embodiments previously dis- 
closed. It is a feature of the present invention that the 
ratio can be variable between the outside diameter 
of the cylindrical side walls (D) and the overall length 
of the joined capsule (L). Figure 28 shows the 
50 capsule embodiment wherein D is less than L In 
Figure 29, the capsule embodiment has a ratio of D 
equal to L. According to Figure 30, the ratio of D is 
greaterthan L. The advantages of a variable D to L 
ratio are that: 
55 -The volumetric contents of the capsule can be 
changed to meet particular requirements, especially 
for pharmaceutical and food use; and 

-the configuration can be varied to enable easier 
swallowing of the capsule, especially for phar- 
60 maceutical and food use, with children, adults and 
geriatric patients who differ markedly in their ability 
to swallow capsule medicaments. So a tablet shaped 
form can be obtained. 
Figures 31 , 32 and 33 show different embodiments 



with a locking means, as at 17, in accordance with 
the embodiments previously disclosed. Figure 31 
shows a feature of the present invention that the 
locking means 17 can be utilized with a capsule 
70 having a smooth outside surface atthe joinder J. 
Figure 32 shows a capsule having a body part 2 
with a protruding edge at the joinder J. 

Figure 33 shows a capsule having a cap part 1 with 
a protruding edge at J. 
75 Figure 34 shows a further embodiment of the 
present invention. The cap part 1 and the body part 2 
have a locking means, a at 17, as previously 
disclosed. In addition, the body 2 has on its side wall 
inner surface a number of reinforcing ribs 14, 
80 molded with protruding from the inner side wall 
surface. The ribs preferably extend over the whole 
length of the body part 2 and join each other in the 
center of the closed end of the body 2. In the 
construction of said ribs 14, which may be of 
85 triangular, rectangular or any other cross section, 
the bending strength or rigidity of the body 2 is 
increased to such an extent that the wall thickness D 
may be substantially reduced. In addition, the upper 
end faces E of the ribs 14form a stop and support 
90 means forthe cap I.The body 2 may be manufac- 
tured by injection molding, and the ribs 1 4 constitute 
a flow path for the injected materials so that the 
quick and regular distribution of said material is 
facilitated within the injection mold. 
95 Alternatively, the ribs in the above figure could be 
undercut into the side of one or both parts so as to 
improve the disintegration of the capsule in the 
gastro-intestinal tract of the patient. Also, the ribs 14 
could be molded with and protruded from the side 

100 wall outer surface of the body part 2. 

In the capsule embodiment of Figure 35, a cap 1 
has on the inner surface of its cylindrical side wall an 
annular groove 22 receiving a conically shaped 
portion 23 of the cylindrical side wall of the body 2. 

105 The open end of the cap 1 rests upon the annular 
surface 25 of a shoulder formed in the side wall of 
the body 2. Joining of the cap and body is facilitated 
by tapered closed end 23a of body part 2. 
In Figure 36 the reference numerals of Figure 35 

110 are used for all parts which have remained un- 
changed. The cap 1 is identical to that shown in 
Figure 35. However, the body part 2 is additionally 
provided with a slit 20 - (one or more circumferen- 
tially arranged slits may be provided) - which confers 

115 upon the open end of the body a greater flexibility 
thereby assisting and simplifying the joining of cap 
and body. 

Figure 37 shows an alternate embodiment of the 
present invention wherein the cap parts 1 and 2 are 
120 provided with two or more locking means as at 17. In 
addition, the cap part is provided with a slit means 
20 for greater flexibility which assists and simplifies 
the joining operation of cap 1 and body 2. 

Figure 38 shows an alternative embodiment of the 
125 present invention wherein the cap parti andthe 
body part 2 are each provided with one or more 
ratchet teeth 3 on their surfaces facing each other. 

Figure 39 is a sectional view of Figure 38 showing 
the teeth 3 when in mating engagement with each 



Figure 40 is a sectional view of Figure 38 showing 
the teeth when not in mating engagement with each 
other. The application of torque in coaxial rotations 
of one of the capsule parts around the other capsule 

5 part causes a frictional and locking engagement of 
the teeth of one capsule part upon the facing surface 
of the other capsule part. 

Figure 41 is a side view of a further embodiment of 
the present invention wherein the body part 2 is 

10 provided with one or more protrusions 4 on the 
outside surface of its side wall adjacent the open end 
which snaps into locking engagement with a corres- 
ponding recess 3 in the side wall of the cap part 1 . 
Figure 42 is a still further embodiment of the 

15 present invention showing the cap part 1 and the 
body part 2 in a locking engagement 3; both the cap 
part 1 and the body part 2 have a recessed groove 4 
in the joining area which is filled by a band 5 of 
sealing or bonding material. 

20 In any of the above embodiments, the body may 
have a reduced diameter at the open end to facilitate 
entry during joining of the capsule parts. 

Figure 4 to 31 , 34-42 also show the embodiment as 
defined above under (vi) where the outside surface 

25 of the molded article, especially of the injection 
molded capsule, is smooth in the joining area of the 
cap and the body. 

The present invention also provides articles, espe- 
cially capsules, where the open end is closed by a 

30 coaxial cap characterized in that the inner surface of 
the cap, when the cap is mounted on the open end of 
the filled body, is at practically the same level or 
below the level of the plane touching the open end of 
the cylindrical side wall of the body, thereby avoid- 

35 ing air entrapment within the contents of the cap- 
sule. 

Due to the limitations of manufacture of prior art 
capsules by the prior art dip-molding process, prior 
art capsules have the following disadvantages: 
40 - the air entrapped in the spherical closed end of 
the cap part of the filled and closed capsule results in 
a moving bubble of air when the content is a liquid; 

- numerous capsule contents, especially those 
which are creamy or liquid, deteriorate after expo- 

45 sure to the oxygen in the entrapped air; 

- capsules are neither liquid- nor gas-tight; 

-the capsules are neither tamper-proof nor separ- 
ation-resistant. There is a disadvantage if such a 
capsule, especially one containing food or drugs, 
50 can be opened ortampered with; and 

-when used for pharmaceutical purposes, the 
protruding edge located on the periphery of the 
open end of the capsule is relatively sharp. The 
removal of the protruding edge would make the 
55 capsule more attractive to be swallowed. 

It is therefore an object of the present invention to 
provide a capsule which has a structural configura- 
tion so as to avoid the afore-mentioned disadvan- 
tages. The capsule of the present invention is 
60 separation-resistant. Furthermore, air entrapment 
during filling is avoided. 

Figure 43, 43a and 43b show such an embodiment 
as a longitudinal view. Of course, locking devices as 
chnwn in the fnreanina f'raures mav as well be used. 
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to prepare distinctive shapes by die-pressure mold- 
ing of the above described materials. 

Prior art pharmaceutical capsules have axially 
joinable cylindrical cap and body parts which require 

70 that the inner diameter of the cap side wall frictional- 
ly engage the outer diameter of the body side wall. 
When the cap and the body are joined, the open end 
of the cap forms a relatively sharp protruding edge. 
The prior art capsules have the following principal 

75 disadvantages: 

- due to the limitations of manufacture by the prior 
art dip-molding process, the prior art capsules 
cannot differ much in their shapes and are, there- 
fore, not very adaptable with regard to their shapes; 

80 - identification of the capsule contents must be 
indicated by means of d iff e rent colors and imprint- 
ing, i.e. only by visual means and not by visual 
means and of palpable characteristics; and 

- confusion of prior art capsules with different 
85 contents may occur because of the limited number 

of distinctive shapes available. 

These principal disadvantages are becoming more 
serious because the number of oral medications is 
increasing and there are only a limited number of 
90 visual means for identification. 

Also prior art capsules have the following limita- 
tions: 

- they cannot be provided with a smooth outer 
surface in order to achieve an additional easy-to- 

95 swallow effect; and 

- they have a relatively large empty space which 
causes a waste of material and of package volume. 

It is therefore an object of the present invention to 
provide a capsule which has an adapted shape so as 
1 00 to avoid the aforementioned disadvantages and 
limitations. 

The advantages of the present invention will 
become apparent to those skilled in the artfrom a 
consideration of the detailed description which 
105 follows with reference to the accompanying draw- 
ings. 

In the detailed description it is convenient to group 
the embodiments of the present invention into 
categories: 

110 1 . Capsules with a shape which is distinctive 
The distinctively shaped capsules of this group 
help to avoid confusion and to support a palpable 
identification of the capsule. 
For convenience, all of the figures in thisapplica- 

1 1 5 tion use the same reference numerals. 

Figure 44 is a side view of a distinctively shaped 
capsule of the present invention having a cap part 1 
and a body part 2. Figure 45 is a top view of Figure 43 
showing the novel oval-shaped capsule. 

120 Figure 46 is a side view of an alternative embodi- 
ment. Figure 47 is a top plan view of Figure 46 
showing the pyramidical end-shaped capsule. 

Figure 48 is a side view of another embodiment 
showing a flat shaped capsule. Figure 49 is a top 

125 plan view of Figure 48 showing the elongated 

oval-shaped capsule. Figure 50 is a refinement of the 
embodiment of Figures 48 and 49 showing a mod- 
ified oval-shaped capsule. Figure 51 is a sectional 
side view of Figure 50 showing the side walls of cap 
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part 1 when joined. Also shown is the smooth outer 
surface of side walls at the joining area J. The use of 
completely overlapping side walls and a smooth 
outer surface at the joining make it difficult for 
5 potential tamperers to grip and separate the capsule 
parts. Figure 52 is a top plan view of another 
refinement of the embodiments of Figures 48, 49, 50 
and 51 showing a rectangular oval-shaped capsule. 
Figure 53 is a side view of the embodiment of Figure 
10 52. 

Figure 54 is a top plan view of a further embodi- 
ment showing a triangular-shaped capsule. Figure 
55 is a side view of Figure 54. 

Figure 56 is a top plan view of a still further 
15 embodiment showing a star-shaped capsule. Figure 
57 is a side view of Figure 56. 

2. Capsules with a shape which corresponds to a 
vendor's logogram. 

The logogram-shaped capsules of this group help 
20 to identify the vendor. The logogram of imaginary 
companies have been given in Figures 58-61. 

Figure 58 is a top plan view of an embodiment 
showing a parallelolipodonal-shaped capsule logo- 
gram. Figure 59 is a side view of Figure 58. 
25 Figure 60 is a top plan view of another embodi- 
ment showing a C-shaped capsule logogram. With 
the use of the new die-molding processes to produce 
capsules, a great variety of shapes of capsules, 
including all the letters of the alphabet, is not 
30 obtainable, in marked contrast to the severe limita- 
tions of prior art hard shell capsule shapes made 
with the prior art dip-molding method. 
Figure 61 is a side view of Figure 60. 

3. Capsules with a shape which indicates its 
35 purpose. 

The purpose-shaped capsules of this group help to 
indicate their field of application. As shown in 
Figures 62 and 63, the heart shape indicates the field 
of coronary applications. 

40 4. Capsules with a shape for its dosa ge form 

The dosage-shaped capsules of this group indicate 
their use for other than oral medications. Figure 64 
and 65 show a suppository-shaped capsule suitable 
for rectal medication. It will be understood by those 

45 skilled in the art that the embodiments above can 
enable the production of two-piece hard shell cap- 
sules with palpable shapes that can be recognized by 
visually impaired patients. 
5. Capsules with a shape which provides a varying 

50 volume of contents. 

The embodiments of this group provide varying 
volumes of contents for the same size of capsule. 
Figure 67 shows a spherical shape providing the 
smallest possible package for the largest volume of 

55 contents. 

Figure 67 is a sectional view of Figure 66 along line 
24-24, also showing separation-resistant locking 
means at the side walls of body part 1 and cap part 2 
at the joining area J. Figure 68 is a top plan view 
60 showing a circular-shaped capsule having the same 
diameter as the spherical-shaped capsule of Figures 
66 and 67. Figure 69 is a side view of Figure 68 
showing the disc-shaped configuration which pro- 
vides one of the largest possible packages for the 

65 Smallest vnlllmp nf r-nntonto ThDnmatnorlo),,^ 
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capsule shapes by the new die-molding process 
provides a great flexibility in providing hard shell 
capsules with varying package to volume rations. 
6. Capsules with a shape which enables a precise 

70 positioning on a joining machine. 

There are various capsules which need an exact 
positioning of the two capsule parts before joining, 
e.g. a threaded or bayonette-type lock engagement. 
This precise positioning can be achieved by means 

75 of a locator on the outer surface of the capsule. 
Figure 70 is a side view of an embodiment of this 
group. Figure 61 is atop plan view of Figure 70 
showing 4 locating positions possible with respect to 
the rotary angle around the capsule axis. This is a big 

80 advantage over a conventional dip-molded capsule 
which has a circular cross-section area. A capsule 
with four possible positions is shown having a 
bayonet-type lock engagement in Figure 70 consist- 
ing of e.g. four protruding cams 3 on one part which 

85 mates with four corresponding ridges 4 on the other 
part. A bayonetty pe closu re system is shown in 
Figure 71 having an axial and a rotational movement 
of the body part, with the cap part 2. (Axial and 
rotational movement is shown by dotted lines). 

90 It will be understood by those skilled in the art that 
there are capsule shapes of the present invention 
which meet the characteristics of more than one of 
the above mentioned groups. 
In a further embodiment of the invention the 

95 die-pressure molded articles are manufactured so as 
to provide bossed imprinting of letters or designs 
thereon. 

Prior art capsules are imprinted by means of an ink 
composition. This process is very complicated and, 

1 00 in addition, it requires a second step after the 
manufacturing of the capsules. Furthermore, it is 
difficult to imprint the closed ends of the capsule 
body and cap parts. With the bossed imprinting of 
the present invention it is possible to obtain an 

105 imprinted capsule withoutthe use of chemical inks. 
Thus, the imprinted capsule may be fully natural. It is 
therefore an imprinting of letters or designs so ato 
avoid the aforementioned disadvantages. 
The present invention was achieved by means of 

110 die-molding, the capsule parts with a mold which is 
provided with the desired imprinting (debossed or 
embossed) of letters or designs thereon. 

In the present invention, the capsule manufactur- 
ing and the imprinting consist of single and simple 

115 steps. Furthermore, during debossing by injection 
molding, the capsule material is not adversely 
affected as in the prior art when the imprinting is 
made by a hot stamp. When a hot stamp is used 
there is also the disadvantage that a second proces- 

1 20 sing step is necessary. Also, with a hot stamp, an 
embossing is not possible. 

Figure 72 is a side elevated view of an embodi- 
ment of the present invention showing a joined 
capsule with a body part 1 and a cap part 2. 

125 Imprinted on the outside surface of the side wall of 
the cap is the embossing 3 of the letters in the name 
of the vendor CAPSUGEL. Such imprint was not 
possible with the prior art dip-molding process, but 
embossing can be achieved with the new die- 
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Figure 72 along line 2-2. 

The present invention may also include sealing or 
bonding of the joined capsule parts provides an 
additional securing which further impedes separa- 
5 tion and tampering. Such sealing or bonding also 
makes the capsule liquid, moisture vapor and gas- 
tight. 

For sealing gelatin it is appropriate to wet the 
joining surfaces of the cap and body parts with 

10 water, either with water alone or a mixture of water 
with a water miscible organic solvent like an alcohol 
with 1-4 carbon atoms like ethanol. Optionally the 
capsule is heated to about 40 - 75 Q C. Due to the high 
precision and the special locking means achieved by 

15 this die-pressure molding, heating is not absolutely 
necessary through it improves coniderably the sea- 
ling quality. Forstarch and many of the starch 
derivatives it was surprisingly found that wetting the 
joining surfaces of the cap and the body part with 

20 water at room temperature without additional heat- 
ing brings an excellent effect, the capsule being 
absolutely liquid and tamperproof, 

Itshould be understood that this disclosure is for 
the purpose of illustration only and that the present 

25 invention includes all modifications and equivalents 
falling within the scope of the appended claims. 

Example 7 

A capsule body was die-molded on an injection 
30 molding machine. The material was bone gelatin, 
150 Bloom, B grade, having a water content of 17% 
based on the weight of the composition. The mate- 
rial was plasticized at 130°C and injected into a die at 
20°C. The capsule body was then removed from the 
35 mold, filled with lactose and inserted into a second 
mold. The second mold was mounted in the injec- 
tion molding machine wherein the stopper was 
injection molded onto the open end of the filled 
capsule body. The material of the stopper was the 
40 sameasforthe body. During injection molding of 
the stopper, a seal was formed between the stopper 
and the body so that the capsule was liquid, 
moisture vapor and gas-tight as well as tamper- 
proof. 

45 

Example 2 

A capsule body was die-molded on an injection 
molding machine. The material was bone gelatin, 
150 Bloom, B grade, having a water content of 10% 

50 and a content of organic plasticizers: sorbitol of 6% 
and glycerol of 3%, all based on the weight of the 
gelatin. The material was plasticized at 1 30°C and 
injected into a die at19°C. 
After removing the capsule body from the mold, it 

55 was filled with a creamy content, Labrafil", trade-' 
mark owned and material supplied by Gattefosse, 39 
ave Ed. - Vaillant 921 00 Boulogne/France, for C12 to 
C13 exthoxylated saturated glycerides. Then the 
procedure described in Example 1 above was fol- 

60 lowed. 

Example 3 

A wheat sta rch containi n g 20.6% of water was 
iniprtinn mnlHpH tn a ransiile hnriv at 140°C and a 



the same conditions. The cap and body having the 
form as disclosed in Figure 4. An excellent locking 
capsule was obtained with smooth outer surface. 

70 Example 4 

Example 3 was repeated using the form of Figure 
8. The joining surfaces of the cap and body parts 
where wetted with water. Excel lent sealing was the 
result. 

75 

Example 5 

Example 3 was repeated using the form of Figure 
43, having embossed the name CAPSUGEL on the 
cap, with very good result with respect to air- 
80 entrapment and sealing quality. The depth of the 
embossed letters was 0.03mm which was sufficient 
for clean reading. The same result is obtained with 
debossing. 

85 CLAIMS 

1 . Die pressure molded articles and especially 
injection molded capsules, said capsules having a 
body part and a cap part, each having a side wall, an 

90 open end and a close end, the two parts being 
joinable, characterized in that these articles are 
made 

(i) from a hydrophilic polymer or a mixture of such 
polymers having a water content of 5 - 25% by 

95 weight (calculated to the hydrophilic polymer com- 
position) and if formed from gelatin said gelatin 
having a water content of 1 0 - 20% by weight 
(calculated to the gelatin composition) and/or 

(ii) from a starch - or a starch composition having a 
1 00 water content of 5 - 25% by weight (calculated to the 

starch composition) 

(iii) by die pressure molding and -for capsules- 

(iv) that the cap part is die-molded as a stopper 
directly onto the open end of the body partafterthe 

105 body has been filled so as to seal the contents within 
the capsule, or 

(v) that each of said cap and body part has in the 
side wall area, adjacentto its open end, at least one 
locking means, said locking means being arranged 

110 to face each other and to achieve, after joining of 
said parts, a separation-resistant connection, the cap 
and body parts being worked at a deviation of less 
than 1% and being stable in dimension. 

2. Capsules according to claim 1 characterized in 
115 thatthey are made by injection molding of starch or 

a starch composition having a water content of 5 - 
25% by weight preferably 17 - 20% by weight 
calculated to the starch composition. 

3. Capsules according to any one of claims 1 -2 
120 characterized in that the starch is wheat, potatoe, 

rice ortapioka starch, or a mixture thereof. 

4. Capsules according to claim 1 characterized in 
thatthey are made by injection molding of gelatin 
having a water content of 1 0 - 20% by weight 

125 calculated to the gelatin composition. 

5. Capsules according to any one of claims 1 -4 
characterized in that the starch and/orthe gelatin 
composition contains one or more plasticizers, ex- 
tenders, lubricants and/or coloring agents. 
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characterized In that at least one part of the open end 
has the side wall portion recessed with an annular 
shoulderfor receiving and for constituting a stop 
means in the joining area for the side wall portion at 
5 its open end of the other part, both side wall portions 
being shaped so that the outside surface is smooth 
in the joining area of said two parts. 

7. Capsules according to any one of claims 1 -6 
characterized in that the inner surface of the cap, 

10 when said cap is mounted on the open end of said 
body is at practically the same level or below the 
level of a horizontal plane touching the open end of 
the cylindrical side wall of said body, whereby, after 
the filling of the contents and afterthe closing of said 

15 cap and body, practically no air is entrapped be- 
tween said inner surfaces of said cap and the level of 
said contents. 

8. Capsules according to claim 7 characterized in 
that said cap is a circular disc which iscoaxially 

20 joined with the open end of said body by having the 
plane surface of the circular disc in circumferential 
engagement with the annular periphery of the open 
end of said body. 

9. Capsule according to claim 7 characterized in 
25 that said cap has an annular recess located at its 

circumferential edge facing the open end of said 
body, the side wall portion of said body, mating with 
and protruding into said recess. 

10. Capsules according to anyone of claims 1 -5 
30 characterized in that each of the cap and the body 

part is die-molded so as to be joined in a distinctive 
shape to provide a palpable identification of the 
capsule. 

1 1 . Capsu les according to claim 1 0 characterized 
35 in that the capsule parts are molded so as to be 

formed in a shape adapted to the logogram of its 
vendor. 

12. Capsules according to claim 10 having a 
shape adapted to its field of application. 

40 13. Capsules according to anyone of claims 1 - 
12, characterized in that at least one of the cap and 
the body part has embossed or debossed printing of 
letters and/or designs thereon. 

14. Capsules according to anyone of claims 1 - 5 
45 and 1 0 having a shape for its dosage forms. 

1 5. Capsules according to anyone of claims 1 - 5 
and 10 having a shape which provides varying 
volume of contents. 

16. Capsules according to anyone of claims 1 -5 
50 having a shape which enables a precise positioning 

on a filling machine. 

17. Capsules according to anyone of claims 1 -5 
having a tablet form. 

18. Capsules according to anyone of claims 1 -17 
55 wherein a liquid proof sealing of the cap and the 

body parts is achieved by wetting the joining 
surfaces with water or a mixture of water with a 
water miscible organic solvent 

19. A die pressure molded article substantially as 
60 hereinbefore described with reference to, and as 

illustrated in the accompanying drawings. 
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(57) A pouched liquid cleaning composition comprises an alkoxylated amine, imine, amide or imide 
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The alkoxylated compound may be a polyalkoxylated polyamine or polyimine having preferably at least 
four amine or imine groups and at least four polyalkoxylation groups each having a degree of alkoxylation of 
at least eight. The chelant may be a phosphonic acid or salt and may include a carboxylic acid or salt. An 
organic solvent such as a diol compound with glycerine may be present. 
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Liquid Composition 

5 

Field of Invention 

1 0 This invention relates to a pouched liquid compositions which comprises an 

alkoxylated compound having at least two alkoxylated amine, imine, amide or imide 
groups, small amount of water and specific levels high ionic strength chelating 
agents. 

15 Background to Invention 

The laundry industry has been trying to develop ways to make dosing of the 
detergent products easier. One of method for this is to enclose the detergent in a 
pouch, such as pouches made from a water-soluble film. Both liquid and solid 
detergents are known to be delivered to the wash in a easy, safe way. Typically 

20 pouch materials are water-soluble films of water-soluble polymers such as derived 
form polyvinyl alcohol and cellulose. 

It is known to incorporate water and other solvents in the compositions in these 
pouches. One problem associated herewith is that the water-soluble material tends to 

25 dissolve in the water in the pouch which weakens the pouch. To address this, the 
prior art describes that such pouched compositions are to be formulated without any 
water present. However, the inventors found that one of the problems associated 
with such compositions in pouches is that these pouches become brittle upon storage. 
They found that therefor the pouched composition preferably comprises some 

30 amount of water and preferably other solvents, to avoid both dissolution and drying 



out of the water-soluble material of the pouch and thus to avoid the pouches to 
become either weak or brittle. 

However, the problem with liquid compositions comprising such small amounts of 
water is phase separation of the ingredients. 

Separately, the inventors found also that dissolution of the pouch material can 
negatively impact the cleaning performance of the ingredients in the composition, 
resulting in poorer performance in the wash, for example poor clay stain removal. 

To address the problem of poor stain removal, the inventors found that it is 
advantages to incorporate alkoxylated compounds, having one or more alkoxylated 
amine, imine, amide or imide groups, preferably polyalkoxylated polyarnine or 
polyimine in the compositions. However, the use of these compounds can result in 
an even greater phase separation. 

The inventors now found surprisingly that when one or more high ionic strength 
chelating agent are introduced in the composition, the phase separation can be 
reduced or even avoided, including phase separation of the specific alkoxylated 
compounds. This thus allows at the same time the use of low amounts of water, 
resulting in stable pouches and phase stable compositions, and it allows use of the 
specific alkoxylated compounds without phase separation, resulting in efficient 
(clay) stain removal. 

This is in particular surprisingly because in isotropic liquid compositions comprising 
high levels of water, high ionic strength chelating agents can not easily be used, 
because they tend to crystallise out and cause phase separation. Also, it is generally 
believed that high ionic strength chelating agents are not compatible with water- 
soluble material used for the pouches, such as polyvinyl alcohol films. 
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Summary of Invention 

The present invention provides a liquid cleaning composition in a pouch made from a 
water-soluble material, comprising 



5 a) a compound having two or more alkoxylated amine, imine, amide or imide groups; 

b) water, present at a level up to 9% by weight of the composition; 

c) at least 1 .0% by weight of the composition of a chelating agent. 



The water-soluble pouch is preferably made of a film comprising PVA. 
1 0 The water levels in the composition are preferably from 2% to 7.5%; the composition 
is preferably a laundry composition comprising at least anionic surfactant and fatty 
acid builder. 



The inventors also found that it is in particular beneficial to incorporate in the 
1 5 composition a plasticiser for the water-soluble material of the pouch. They also 

found that preferably a solvent mixture comprising two or more free hydroxy groups 
is used 



Detailed Description of Invention 



Pouch and Material Thereof 



The pouch of the invention, herein referred to as "pouch", is typically a closed 
structure, made of a water-soluble film described herein, enclosing a volume space 
25 which comprises a composition. Said composition is described in more detail 

hereinafter. The pouch can be of any form, shape and material which is suitable to 
hold the composition, e.g. without allowing the release of the composition from the 
pouch prior to contact of the pouch to water. The exact execution will depend on for 
example, the type and amount of the composition in the pouch, the number of 



compartments in the pouch, the characteristics required from the pouch to hold, 
protect and deliver or release the compositions. 



The pouch may have one compartment, holding the liquid composition, or it may 
have a number of compartment, attached to one another or non-attached to one 
another, thus having one compartment enclosing (but not attaching) another 
compartment. 

The pouch may be of such a size that it conveniently contains either a unit dose 
amount of the composition herein, suitable for the required operation, for example 
one wash, or only a partial dose, to allow the consumer greater flexibility to vary the 
amount used, for example depending on the size and/or degree of soiling of the wash 
load. 

It may be preferred that the water soluble film and preferably the pouch as a whole is 
stretched during formation and/or closing of the pouch, such that the resulting pouch 
is at least partially stretched. This is to reduce the amount of film required to enclose 
the volume space of the pouch. When the film is stretched the film thickness 
decreases. The degree of stretching indicates the amount of stretching of the film by 
the reduction in the thickness of the film. For example, if by stretching the film, the 
thickness of the film is exactly halved then the stretch degree of the stretched film is 
100%. Also, if the film is stretched so that the film thickness of the stretched film is 
exactly a quarter of the thickness of the unstretched film then the stretch degree is 
exactly 200%. Typically and preferably, the thickness and hence the degree of 
stretching is non-uniform over the pouch, due to the formation and closing process. 

Another advantage of using stretching the pouch, is that the stretching action, when 
forming the shape of the pouch and/or when closing the pouch, stretches the pouch 
non-uniformly, which results in a pouch which has a non-uniform thickness. This 
allows control of the dissolution of water-soluble pouches herein, and for example 
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sequential release of the components of the detergent composition enclosed by the 
pouch to the water. 

Preferably, the pouch is stretched such that the thickness variation in the pouch 
5 formed of the stretched water-soluble film is from 10 to 1000%, preferably 20% to 
600%, or even 40% to 500% or even 60% to 400%. This can be measured by any 
method, for example by use of an appropriate micrometer. Preferably the pouch is 
made from a water-soluble film that is stretched, said film has a stretch degree of 
from 40% to 500%, preferably from 40% to 200%. 

10 

The pouch is typically made from a water-soluble film. It is preferred that the pouch 
as a whole comprises material which is water-dispersible or more preferably water- 
soluble. Preferred water-soluble films are polymeric materials, preferably polymers 
which are formed into a film. The material in the form of a film can for example be 
1 5 obtained by casting, blow-moulding, extrusion or blow extrusion of the polymer 
material, as known in the art. 



Preferably the material is water-soluble and has a solubility of at least 50%, 
preferably at least 75% or even at least 95%, as measured by the method set out 
hereinafter using a glass-filter with a maximum pore size of 50 microns, namely: 

Gravimetric method for determining water-solubility or water-dispersability of the 
material of the compartment and/or pouch: 



25 50 grams ± 0. 1 gram of material is added in a 400 ml beaker, whereof the weight has 
been determined, and 245ml ± 1ml of distilled water is added. This is stirred 
vigorously on magnetic stirrer set at 600 rpm, for 30 minutes. Then, the mixture is 
filtered through a folded qualitative sintered-glass filter with the pore sizes as defined 
above (max. 50 micron). The water is dried off from the collected filtrate by any 

30 conventional method, and the weight of the remaining polymer is determined (which 
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is the dissolved or dispersed fraction). Then, the % solubility or dispersability can be 
calculated. 

Preferred polymer copolymers or derivatives thereof are selected from polyvinyl 
5 alcohols, polyalkylene oxides, acrylic acid, cellulose, cellulose ethers, cellulose 
esters, polyvinyl acetates, polycarboxylic acids and salts, polyaminoacids or 
peptides, poly amides, copolymers of maleic/acrylic acids, polysaccharides including 
starch and gelatine, natural gums such as xanthum and carragum. More preferably the 
polymer is selected from polyacrylates and water-soluble acrylate copolymers, 
1 0 methylcellulose, carboxymethylcellulose sodium, dextrin, ethylcellulose, 
hydroxyethyl cellulose, hydroxypropyl methylcellulose, maltodextrin, 
polymethacrylates, most preferably polyvinyl alcohols, polyvinyl alcohol copolymers 
and hydroxypropyl methyl cellulose (HPMC). Preferably, the level of a type polymer 
(e.g., commercial mixture) in the film material, for example PVA polymer, is at least 
1 5 60% by weight of the film. 

The polymer can have any weight average molecular weight, preferably from about 
1000 to 1,000,000, or even form 10,000 to 300,000 or even form 15,000 to 200,000 
or even form 20,000 to 150,000. 

20 

Mixtures of polymers can also be used. This may in particular be beneficial to control 
the mechanical and/or dissolution properties of the compartment or pouch, depending 
on the application thereof and the required needs. For example, it may be preferred 
that a mixture of polymers is present in the material of the compartment, whereby 
25 one polymer material has a higher water-solubility than another polymer material, 
and/or one polymer material has a higher mechanical strength than another polymer 
material. It may be preferred that a mixture of polymers is used, having different 
weight average molecular weights, for example a mixture of PVA or a copolymer 
thereof of a weight average molecular weight of 10,000- 40,000, preferably around 



20,000, and of PVA or copolymer thereof, with a weight average molecular weight 
of about 100,000 to 300,000, preferably around 150,000. 

Also useful are polymer blend compositions, for example comprising hydrolytically 
degradable and water-soluble polymer blend such as polylactide and polyvinyl 
alcohol, achieved by the mixing of polylactide and polyvinyl alcohol, typically 
comprising 1 -35% by weight polylactide and approximately from 65% to 99% by 
weight polyvinyl alcohol, if the material is to be water-dispersible, or water-soluble. 

It may be preferred that the polymer present in the film is from 60-98% hydrolysed, 
preferably 80% to 90%, to improve the dissolution of the material. 

Most preferred are films which are water-soluble and stretchable films, as described 
above. Highly preferred water-soluble films are films which comprise PVA polymers 
and that have similar properties to the film known under the trade reference M8630, 
as sold by Chris-Craft Industrial Products of Gary, Indiana, US. 

The water-soluble film herein may comprise other additive ingredients than the 
polymer or polymer material. For example, it may be beneficial to add plasticisers, 
for example glycerol, ethylene glycol, diethyleneglycol, propylene glycol, sorbitol 
and mixtures thereof, additional water, disintegrating aids. It may be useful that the 
pouch or water-soluble film itself comprises a detergent additive to be delivered to 
the wash water, for example organic polymeric soil release agents, dispersants, dye 
transfer inhibitors. 

The pouch is typically process comprising the steps of contacting a composition 
herein to a water-soluble film in such a way as to partially enclose said composition 
to obtain a partially formed pouch, optionally contacting said partially formed pouch 
with a second water-soluble film, and then sealing said partially formed pouch. 
Preferably, the pouch is made using a mould, preferably the mould has round inner 
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side walls and a round inner bottom wall. A composition herein may then be poured 
into the mould, a second water-soluble film may be placed over the mould with the 
composition and the pouch may then be sealed, preferably the partially formed pouch 
is heat sealed. The film is preferably stretched during the formation of the pouch. 

Liquid Composition 

Typically the liquid composition is contained in the inner volume space of the pouch, 
and it may be divided over one or more compartments of the pouch. 



1 0 The liquid composition comprises water, up to 9% by weight of the composition, 

preferably 1% to 8% or even 2% to 7.5% or even 3% to 6% or even 5% by weight of 
the composition. This is on basis of free water, added to the other ingredients of the 
composition. 

1 5 The liquid composition can made by any method and can have any viscosity, 
typically depending on its ingredients. The liquid composition preferably has a 
viscosity of 300 to 3000 cps (centipoises), as measured at a rate of 20 s" 1 , more 
preferably from 300 to 2000cps or even from 4000 to 600 cps. 



20 The liquid composition preferably has a density of 0.8kg/l to 1 .3kg/l, preferably 
around 1.0 to 1.1 kg/1. 



The compositions herein are typically cleaning compositions or fabric care 
compositions, preferably hard surface cleaners, more preferably laundry or dish 
25 washing compositions, including pre-treatment or soaking compositions and rinse 
additive compositions, including fabric enhancers such as softeners, anti-wrinkling 
agents, perfume compositions. However, preferred are fabric cleaning compositions 
(laundry detergents). 



Alkoxvlated amine, imine. amide , imide compound 

The composition comprises one or more alkoxylated compounds having at least two 
alkoxylated amine, imine, amide or imide groups. 



Preferred are compounds having at least two alkoxylated amine groups. 

The alkoxylation group may have one or more alkoxylates, typically more than one, 
thus forming a chain of alkoxylates, or polyalkoxylation group. 

The compound may have two alkoxylation groups or chain, preferably at least 4 or 
even at least 7 or even at least 10 or even at least 1 6. Preferred is that the 
alkoxylation groups are polyalkoxylation groups, (each independently) having an 
average alkoxylation degree of at least 5, more preferably at least 8, preferably at 
least 12, up to preferably 80 or even to 50 or even to 25. 

The (poly)alkoxylation is preferably a (poly)ethoxylation and/ or 
(poly)propoxylation. Thus, preferred is that the alkoxylation group is a 
polyethoxylation group or polypropoxylation group, or a (poly)ethoxylation/ 
(poly)propoxyltion group 

Preferred may be that these compounds are polymers having such groups. When used 
herein an polymer is a compound having 2 or more repeating monomer units forming 
a backbone. The alkoxylated polymer herein is preferably such that the alkoxylation 
groups are not part of the backbone of the polymer, but are alkoxylation groups of 
the amine, imine, amide or imide in the units forming the backbone, or are 
alkoxylation groups of other side-groups chemically bound to the backbone. 

Said alkoxylated compound is preferably a polyamide, polyimide or more preferably 
a polyamine or polyime compound, whereby these amide, imide, amine or imine 
units are present as backbone of the polymer, forming the chain of repeating units. 
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Preferably, these polymers have at least 3 or even 4 or even 5 amide, imide, amine or 
imine units. Hereby, it may be preferred that only some of the amine or imine are 
alkoxylated. 

5 It may be preferred that the backbone has also side-chains containing amide, imide, 
amine or imine groups, which may be alkoxylated. 

Preferred are compounds having a weight average molecular weight of 200 to 
50,000, preferably to 20,000 or even to 10,000, or even from 350 to 5000 or even to 
10 2000 or even to 1000. 

Preferably the composition herein (described in more detail hereinafter) comprises 
(by weight of the composition) from 0.5% to 15%, more preferably from 0.8% to 
1 0%, more preferably form 1.5% to 8%, more preferably from 2.0% or even 2.5% or 
1 5 even 3% to 6% of said alkoxylated compound. The composition herein may 
comprise preferably mixtures of the specified compounds. 

Preferred backbones, prior to alkoxylation have the general formula: 

¥ i 

[H 2 NCH 2 CH 2 ] n -[NCH 2 CH 2 ] rn -[NCH 2 CH 2 ] n -NH 2 



Highly preferred alkoxylated compounds herein are of the following structures: 
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[H(OCH 2 CH 2 )2 0 ] 2 N. 



[HfOCHzCH^ojjN 



V 

s 



.NKCHjCEtPJjoHh 



(CH 2 CH 2 O) 20 H S 
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\ v ,/v^N[(CH 2 CH 2 0)7H] 2 
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[H(OCH 2 CH 2 ) 7 ] 2 R >s ^ ^ , ... „. . ^ 



^ N /v^N(CH 2 CH 2 0) 7 H 
CH 3 CH 3 ^ CH 3i ch 3 

cr CH 3 CH 3 L C1 CH 3 

cr +1 



7T + - 

k^ N (CH 3 ) 2 



5 Highly preferred are ethoxylated poly(ethyleneimine), preferably 
having an average ethoxylationd degree per ethoxylation chain of 1 5 
to 25, and a molecular weight of 1000-2000 dalton. 

Also highly preferred are ethoxylated tetraethylene pentaimines. 

10 

Chelating agents 

The composition herein comprises a chelating agent, typically a high ionic strength 
chelating agent, having two or more phosphonic acid or phosphonate groups, or two 
or more carboxylic acid or carboxylate groups, or mixtures thereof. By chelating 
1 5 agent it is meant herein components which act to sequester (chelate) heavy metal 
ions, but these components may also have calcium and magnesium chelation 
capacity. 

Chelating agents are generally present at a level of from 1%, preferably from 2.5% 
20 from 3.5% or even 5.0% or even 7% and preferably up to 20% or even 15% or even 
10% by weight of the composition herein. 
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Highly suitable organic phosphonates herein are amino alkylene poly (alkylene 
phosphonates), alkali metal ethane 1 -hydroxy bisphosphonates and nitrilo 
trimethylene phosphonates. Preferred among the above species are diethylene 
triamine penta (methylene phosphonate), ethylene diamine tri (methylene 
5 phosphonate) hexamethylene diamine tetra (methylene phosphonate) and hydroxy- 
ethylene 1 , 1 diphosphonate. 

Other suitable chelating agents for use herein include nitrilotriacetic acid and 

polyaminocarboxylic acids such as ethylenediaminotetracetic acid, ethylenetriamine 
1 o pentacetic acid, ethylenediamine disuccinic acid, ethylenediamine diglutaric acid, 2- 

hydroxypropylenediamine disuccinic acid or any salts thereof. Especially preferred i; 

ethylenediamine-N^'-disuccinic acid (EDDS) or the alkali metal, alkaline earth 

metal, ammonium, or substituted ammonium salts thereof, or mixtures thereof. 

Glycinamide-N,N'-disuccinic acid (GADS), ethylenediamine-N-N'-diglutaricacid 
1 5 (EDDG) and 2-hydroxypropylenediamine-N-N , -disuccinic acid (HPDDS) are also 

suitable. 



Suitable chelating agents with two or more carboxylates or carboxylic acid groups 
include the acid or salt forms of succinic acid, malonic acid, (ethylenedioxy) diacetic 
acid, maleic acid, diglycolic acid, tartaric acid, tartronic acid and fumaric acid, as 
well as the ether carboxylates and the sulfmyl carboxylates. Chelants containing 
three carboxy groups include, in particular, the acids or salt forms of citrates, 
aconitrates and citraconates as well as succinate derivatives. Preferred carboxylate 
chelants are hydroxycarboxylates containing up to three carboxy groups per 
molecule, more particularly citrates and citric acids. 

Chelating agents containing four carboxy groups include the salts and acid forms of 
oxydisuccinates, 1,1,2,2-ethane tetracarboxylates, 1 ,1,3, 3 -propane tetracarboxylates 
and 1,1,2,3-propane tetracarboxylates, sulfo succinate derivatives. 



30 
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Highly preferred it that at least one organo phosphonate or phosphonic acid and also 
at least one di- or tri-carboxylate or carboxylic acid is present. Highly preferred is 
that at least fumaric acid (or salt) and citric acid (or salt) and one or more 
phosphonates are present. Preferred salts are sodium salts. 

5 

Preferred ingredients of the liquid composition 

The preferred amounts of ingredients described herein are % by weight of the 
composition herein as a whole. 

1 0 If the liquid composition is a detergent composition, it is preferred that at least a 
surfactant and builder are present, preferably at least anionic surfactant and 
preferably also nonionic surfactant, and preferably at least water-soluble builder, 
preferably at least phosphate builder or more preferably at least fatty acid builder. 
Preferred is also the presence of enzymes and preferred may also be to incorporate a 

1 5 bleaching agent, such as a preformed peroxyacid. 

The liquid composition comprises preferably a colorant or dye and/ or pearlescence 
agent. 

20 Highly preferred are also perfume, brightner, buffering agents (to maintain the pH 
preferably from 5.5 to 9, more preferably 6 to 8), fabric softening agents, including 
clays and silicones benefit agents, suds suppressors. 

These compounds are described hereinafter in more detail. 

25 

In hard-surface cleaning compositions and dish wash compositions, it is preferred 
that at least a water-soluble builder is present, such as a phosphate, and preferably 
also surfactant, perfume, enzymes, bleach. 
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In fabric enhancing compositions, preferably at least a perfume and a fabric benefit 
agent are present for example a cationic softening agent, or clay softening agent, anti- 
wrinkling agent, fabric substantive dye. 

Highly preferred in all above compositions are also additional solvents, such as 
alcohols, diols, monoamine derivatives, glycerol, glycols, polyalkylane glycols, such 
as polyethylene glycol. Highly preferred are mixtures of solvents, such as mixtures 
of alcohols, mixtures of diols and alcohols, mixtures. Highly preferred may be that 
(at least) an alcohol, diol, monoamine derivative and preferably even glycerol are 
present. The compositions of the invention are preferably concentrated liquids having 
preferably less than 50% or even less than 40% by weight of solvent, preferably less 
than 30% or even less than 20% or even less than 35% by weight. Preferably the 
solvent is present at a level of at least 5% or even at least 10% or even at least 1 5% 
by weight of the composition. 

Highly preferred is that the composition comprises, in addition to water, a plasticiser 
for the water-soluble pouch material, for example one of the plasticisers described 
above, for example glycerol. Such plasticisers can have the dual purpose of being a 
solvent for the other ingredients of the composition and a plasticiser for the pouch 
material. 

Anionic Surfactant 

The detergent compositions of the invention comprise preferably a surfactant system. 
Preferably, at least an anionic surfactant is present, preferably at least an sulphonic 
acid surfactant, such as a linear alkyl benzene sulphonic acid, but salt forms may also 
be used. Preferably, at least 15% or even at least 20% or even at least 30% by weight 
of the composition is a surfactant, preferably up to 70% or even 60% or even 50% by 
weight. Preferably, at least an anionic surfactant and an nonionic surfactant are 
present in the surfactant system of the composition, preferably in a ratio of 1:2 to 2: 1, 
preferable 1.5:1 to 1:1.5. 
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The anionic surfactant(s), are preferably present at a level of at least 7.5% by weight 
of the composition. More preferably anionic surfactant is present at a level of from 
10% or even at least 1 5%, or even from 22.5% by weight of the composition. 

5 

Anionic sulfonate or sulfonic acid surfactants suitable for use herein include the acid 
and salt forms of a C5-C20, more preferably a Cio _ Cl6> more preferably a C\ \~C\3 
alkylbenzene sulfonates, alkyl ester sulfonates, C6-C22 primary or secondary alkane 
sulfonates, sulfonated polycarboxylic acids, and any mixtures thereof, but preferably 
10 C 1 1 -C 1 3 alkylbenzene sulfonates. 

Anionic sulphate salts or acids surfactants suitable for use in the compositions of the 
invention include the primary and secondary alkyl sulphates, having a linear or 
branched alkyl or alkenyl moiety having from 9 to 22 carbon atoms or more 
1 5 preferably C 1 2 to C 1 g alkyl. 



Highly preferred are beta-branched alkyl sulphate surfactants or mixtures of 
commercial available materials, having a weight average (of the surfactant or the 
mixture) branching degree of at least 50% or even at least 60% or even at least 80% 
20 or even at least 95%. It has been found that these branched sulphate surfactants 

provide a much better viscosity profile, when clays are present, particular when 5% 
or more clay is present. 

It may be preferred that the only sulphate surfactant is such a highly branched alkyl 
25 sulphate surfactant, namely referred may be that only one type of commercially 

available branched alkyl sulphate surfactant is present, whereby the weight average 
branching degree is at least 50%, preferably at least 60% or even at least 80%, or 
even at least 90%. Preferred is for example Isalchem, as available form Condea. 
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Mid-chain branched alkyl sulphates or sulfonates are also suitable anionic surfactants 
for use in the compositions of the invention. Preferred are the mid-chain branched 
alkyl sulphates. Preferred mid-chain branched primary alkyl sulphate surfactants are 
of the formula 

5 

R Rl R2 

CH 3 CH 2 (CH 2 ) w CH(CH2)xCH(CH 2 ) y CH(CH 2 ) z pS03M 

These surfactants have a linear primary alkyl sulphate chain backbone (i.e., the 
longest linear carbon chain which includes the sulphated carbon atom), which 
preferably comprises from 12 to 19 carbon atoms and their branched primary alkyl 

10 moieties comprise preferably a total of at least 14 and preferably no more than 20, 
carbon atoms. In compositions or components thereof of the invention comprising 
more than one of these sulphate surfactants, the average total number of carbon 
atoms for the branched primary alkyl moieties is preferably within the range of from 
greater than 14.5 to about 17.5. Thus, the surfactant system preferably comprises at 

1 5 least one branched primary alkyl sulphate surfactant compound having a longest 
linear carbon chain of not less than 12 carbon atoms or not more than 19 carbon 
atoms, and the total number of carbon atoms including branching must be at least 14, 
and further the average total number of carbon atoms for the branched primary alkyl 
moiety is within the range of greater than 14.5 to about 17.5. 

20 

Preferred mono-methyl branched primary alkyl sulphates are selected from the group 
consisting of: 3-methyl pentadecanol sulphate, 4-methyl pentadecanol sulphate, 5- 
methyl pentadecanol sulphate, 6-methyl pentadecanol sulphate, 7-methyl 
pentadecanol sulphate, 8 -methyl pentadecanol sulphate, 9-methyl pentadecanol 
25 sulphate, 10-methyl pentadecanol sulphate, 1 1 -methyl pentadecanol sulphate, 12- 
methyl pentadecanol sulphate, 1 3-methyl pentadecanol sulphate, 3-methyl 
hexadecanol sulphate, 4-methyl hexadecanol sulphate, 5-methyl hexadecanol 
sulphate, 6-methyl hexadecanol sulphate, 7-methyl hexadecanol sulphate, 8-methyl 
hexadecanol sulphate, 9-methyl hexadecanol sulphate, 10-methyl hexadecanol 
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sulphate, 1 1 -methyl hexadecanol sulphate, 12-methyl hexadecanol sulphate, 13- 
methyl hexadecanol sulphate, 14-methyl hexadecanol sulphate, and mixtures thereof. 

Preferred di-methyl branched primary alkyl sulphates are selected from the group 
5 consisting of: 2,3-methyl tetradecanol sulphate, 2,4-methyl tetradecanol sulphate, 
2,5 -methyl tetradecanol sulphate, 2,6-methyl tetradecanol sulphate, 2,7-methyl 
tetradecanol sulphate, 2,8-methyl tetradecanol sulphate, 2,9-methyl tetradecanol 
sulphate, 2,10-methyl tetradecanol sulphate, 2, 11 -methyl tetradecanol sulphate, 2, 12- 
methyl tetradecanol sulphate, 2,3-methyl pentadecanol sulphate, 2,4-methyl 
1 0 pentadecanol sulphate, 2,5-methyl pentadecanol sulphate, 2,6-methyl pentadecanol 
sulphate, 2,7-methyl pentadecanol sulphate, 2,8-methyl pentadecanol sulphate, 2,9- 
methyl pentadecanol sulphate, 2,10-methyl pentadecanol sulphate, 2,11-methyl 
pentadecanol sulphate, 2, 12-methyl pentadecanol sulphate, 2, 13 -methyl pentadecanol 
sulphate, and mixtures thereof. 

15 

It is preferred that the anionic surfactants herein are present in the form of sodium 
salts. 

Nonionic alkoxvlated surfactant 

20 Essentially any alkoxylated nonionic surfactants, which is not an alkoxylated amine, 
imine, amide or imide compound of the invention, can be comprised by the 
composition herein. Thus, these nonionic surfactants are then present in addition to 
the alkoxylated polymer compound of the invention. Ethoxylated and propoxylated 
nonionic surfactants are preferred. Preferred alkoxylated surfactants can be selected 

25 from the classes of the nonionic condensates of alkyl phenols, nonionic ethoxylated 
alcohols, nonionic ethoxylated/propoxylated fatty alcohols. 

Highly preferred are nonionic alkoxylated alcohol surfactants, being the 
condensation products of aliphatic alcohols with from 1 to 75 moles of alkylene 
30 oxide, in particular about 50 or from 1 to 15 moles, preferably to 1 1 moles, 
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particularly ethylene oxide and/or propylene oxide, are highly preferred nonionic 
surfactants. The alkyl chain of the aliphatic alcohol can either be straight or 
branched, primary or secondary, and generally contains from 6 to 22 carbon atoms. 
Particularly preferred are the condensation products of alcohols having an alkyl 
5 group containing from 8 to 20 carbon atoms with from 2 to 9 moles and in particular 
3 or 5 moles, of ethylene oxide per mole of alcohol. 

Polyhydroxy fatty acid amides are highly preferred nonionic surfactant comprised by 
the composition, in particular those having the structural formula R^CONR^Z 

1 0 wherein : Rl is H, Ci_i g, preferably C1-C4 hydrocarbyl, 2-hydroxy ethyl, 2-hydroxy 
propyl, ethoxy, propoxy, or a mixture thereof, preferable C1-C4 alkyl, more 
preferably Ci or C2 alkyl, most preferably Ci alkyl (i.e., methyl); and R2 is a C5- 
C3 1 hydrocarbyl, preferably straight-chain C5-C19 or C7-C19 alkyl or alkenyl, 
more preferably straight-chain C9-C17 alkyl or alkenyl, most preferably straight- 

1 5 chain C \\ -C \ 7 alkyl or alkenyl, or mixture thereof; and Z is a 

polyhydroxyhydrocarbyl having a linear hydrocarbyl chain with at least 3 hydroxyls 
directly connected to the chain, or an alkoxylated derivative (preferably ethoxylated 
or propoxylated) thereof. Z preferably will be derived from a reducing sugar in a 
reductive amination reaction; more preferably Z is a glycityl. 

20 

Cationic surfactant 

Preferred are also cationic mono-alkoxylated and bis-alkoxylated quaternary amine 
surfactants with a CfrC\% N-alkyl chain, such as of the general formula I: 



25 




(I) 
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wherein R 1 is an alkyl or alkenyl moiety containing from about 6 to about 1 8 carbon 
atoms, preferably 6 to about 1 6 carbon atoms, most preferably from about 6 to about 
14 carbon atoms; R.2 and R.3 are each independently alkyl groups containing from 
one to about three carbon atoms, preferably methyl, most preferably both R.2 and R.3 
5 are methyl groups; R.4 is selected from hydrogen (preferred), methyl and ethyl; X - is 
an anion such as chloride, bromide, methylsulphate, sulphate, or the like, to provide 
electrical neutrality; A is a alkoxy group, especially a ethoxy, propoxy or butoxy 
group; and p is from 0 to about 30, preferably 2 to about 15, most preferably 2 to 
about 8. 

10 

The cationic bis-alkoxylated amine surfactant preferably has the general formula II: 




wherein R.1 is an alkyl or alkenyl moiety containing from about 8 to about 18 carbon 
1 5 atoms, preferably 1 0 to about 1 6 carbon atoms, most preferably from about 1 0 to 
about 14 carbon atoms; R.2 is an alkyl group containing from one to three carbon 
atoms, preferably methyl; R.3 and can vary independently and are selected from 
hydrogen (preferred), methyl and ethyl, X" is an anion such as chloride, bromide, 
methylsulphate, sulphate, or the like, sufficient to provide electrical neutrality. A and 
20 A' can vary independently and are each selected from C]-C4 alkoxy, especially 
ethoxy, (i.e., -CH2CH2O-), propoxy, butoxy and mixtures thereof; p is from 1 to 
about 30, preferably 1 to about 4 and q is from 1 to about 30, preferably 1 to about 4, 
and most preferably both p and q are 1. 

25 Another suitable group of cationic surfactants which can be used in the detergent 
compositions are cationic ester surfactants. Suitable cationic ester surfactants, 
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including choline ester surfactants, have for example been disclosed in US Patents 
No.s 4228042, 4239660 and 4260529. 



Builder compounds 

The compositions in accord with the present invention preferably contain a water- 
soluble builder compound, typically present in detergent compositions at a level of 
from 1% to 60% by weight, preferably from 3% to 40% by weight, most preferably 
from 5% to 25% by weight of the composition. 

Suitable water-soluble builder compounds include the water soluble monomeric 
carboxylates, or their acid forms, or homo or copolymeric polycarboxylic acids or 
their salts in which the polycarboxylic acid comprises at least two carboxylic radicals 
separated from each other by not more that two carbon atoms, and mixtures of any of 
the foregoing. 

Highly preferred maybe that one or more fatty acids and/ or optionally salts thereof 
(and then preferably sodium salts) are present in the detergent composition. It has 
been found that this can provide further improved softening and cleaning of the 
fabrics. Preferably, the compositions contain 1% to 25% by weight of a fatty acid or 
salt thereof, more preferably 6% to 1 8% or even 10% tol6% by weight. Preferred 
are in particular C u -Cj a saturated and/ or unsaturated fatty acids, but preferably 
mixtures of such fatty acids. Highly preferred have been found mixtures of saturated 
and unsaturated fatty acids, for example preferred is a mixture of rape seed-derived 
fatty acid and C x 6 _C i g topped whole cut fatty acids, or a mixture of rape seed- 
derived fatty acid and a tallow alcohol derived fatty acid. 

The detergent compositions of the invention may comprise phosphate-containing 
builder material. Preferably present at a level of from 2% to 40%, more preferably 
from 3% to 30%, more preferably from 5% to 20%. Suitable examples of water- 
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soluble phosphate builders are the alkali metal tripolyphosphates, sodium, potassium 
and ammonium pyrophosphate, sodium and potassium and ammonium 
pyrophosphate, sodium and potassium orthophosphate, sodium polymeta/phosphate 
in which the degree of polymerization ranges from about 6 to 21, and salts of phytic 
5 acid. 

The compositions in accord with the present invention may contain a partially 
soluble or insoluble builder compound, typically present in detergent compositions at 
a level of from 0.5% to 60% by weight, preferably from 5% to 50% by weight, most 
1 0 preferably from 8% to 40% weight of the composition. 

Preferred are aluminosilicates and/ or crystalline layered silicates such as SKS-6, 
available from Clariant. 

1 5 However, from a formulation point of view it may be preferred not to include such 
builders in the liquid composition, because it will lead to too much dispersed or 
precipitate material in the liquid, or it requires too much process or dispersion aids. 

Perfume 

20 Highly preferred are perfume components, preferably at least one component 
comprising a coating agent and/ or carrier material, preferably organic polymer 
carrying the perfume or alumniosilicate carrying the perfume, or an encapsulate 
enclosing the perfume, for example starch or other cellulosic material encapsulate. 
The inventors have found that the perfumes are more efficiently deposited onto the 

25 fabric in the compositions of the invention. 

Fabric softening clays 

Preferred fabric softening clays are smectite clays, which can also be used to prepare 
30 the organophilic clays described hereinafter, for example as disclosed in EP-A- 
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299575 and EP-A-313146. Specific examples of suitable smectite clays are selected 
from the classes of the bentonites- also known as montmorillonites, hectorites, 
volchonskoites, nontronites, saponites and sauconites, particularly those having an 
alkali or alkaline earth metal ion within the crystal lattice structure. 

Preferably, hectorites or montmorillonites or mixtures thereof. Hectorites are most 
preferred clays. 

The softening clay is preferably present at levels up to 15%, more preferably up to 7% 
or even up to 10% by weight, typically, at least 3% or even at least 5%. By weight, 
whent he formulation is to be a softening formulation. 

The hectorite clays suitable in the present composition should preferably be sodium 
clays, for better softening activity. 

Sodium clays are either naturally occurring, or are naturally-occuring calcium-clays 
which have been treated so as to convert them to sodium-clays. If calcium-clays are 
used in the present compositions, a salt of sodium can be added to the compositions 
in order to convert the calcium clay to a sodium clay. Preferably, such a salt is 
sodium carbonate, typically added at levels of up to 5% of the total amount of clay. 

Examples of hectorite clays suitable for the present compositions include Bentone 
EW as sold by Elementis. 

Another preferred clay is an organopbilic clay, preferably a smectite clay, whereby at 
least 30% or even at least 40% or preferably at least 50% or even at least 60% of the 
exchangeable cations is replaced by a, preferably long-chain, organic cations. Such 
clays are also referred to as hydrophobic clays. The cation exchange capacity of clays 
and the percentage of exchange of the cations with the long-chain organic cations can 
be measured in several ways known in the art, as for example fully set out in 
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Grimshaw, The Chemistry and Physics of Clays, Interscience Publishers, Inc.,pp. 
264-265(1971). 

Whilst the organophilic smectite clay provides excellent softening benefit, they can 
5 increase the viscosity of the liquid compositions. Therefore, it will depend on the 
viscosity requirements of the composition, how much of these organophlic clays can 
be used. Typically, they are used in the liquid detergent compositions of the 
invention at a level of from 0.1% to 10%, more preferably from 0.3% to 7%, most 
preferably from 0.4% to 5% or even 0.5% to 4% by weight of the composition. 

10 

These organophilic clays are formed prior to incorporation into the detergent 
composition. Thus for example, the cations, or part thereof, of the normal smectite 
clays are replaced by the long-chain organic cations to form the organophilic 
smectite clays herein, prior to further processing of the material to form the 
1 5 detergents of the invention. 

The organophilic clay is preferably in the form of a platelet or lath-shaped particle. 
Preferably the ratio of the width to the length of such a platelet is at least 1:2, 
preferably at least 1 :4 or even at least 1 :6 or even at least 1:8. 

20 

When used herein, a long-chain organic cation can be any compound which 
comprises at least one chain having at least 6 carbon atoms, but typically at least 1 0 
carbon atoms, preferably at least 12 carbon atoms, or in certain embodiments of the 
invention, at least 1 6 or even at least 1 8 carbon atoms. Preferred long-chain organic 
25 cations are described hereinafter. 

Preferred organophilic clays herein clay are smectite clays, preferably hectorite clays 
and/ or montmorillonite clays containing one or more organic cations of formulae: 
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R, f 

R3 or \ / 

where R, represents an organic radical selected from R 7 , R 7 -CO-0-(CH 2 ) n , or 

R 7 -CO-NR 8 - in which R 7 is an alkyl, alkenyl or alkylaryl group with 12-22 carbon 
atoms, whereby R g is hydrogen, C,-C 4 alkyl, alkenyl or hydroxyalkyl, preferably - 
CH 3 or -C 2 H s or -H ; n is an integer, preferably equal to 2 or 3; R 2 represents an 
organic radical selected from R, or C,-C 4 alkyl, alkenyl or hydroxyalkyl, preferably - 
CH 3 or -CH 2 CH 2 OH; R 3 and R 4 are organic radicals selected from C 1 -C 4 alkyl-aryl, 
C,-C 4 alkyl, alkenyl or hydroxyalkyl, preferably -CH>, -CH 2 CH 2 OH, or benzyl group; 
R 5 is an alkyl or alkenyl group with 12-22 carbon atoms; Rg is preferably -OH, - 
NHCO-R 7 , or-OCO-R 7 . 

Highly preferred cations are quaternary ammonium cations having two 
even C lfi -C 24 alkyl chains. Highly preferred are one or more organic cations which 
have one or preferably two alkyl groups derived from natural fatty alcohols, the 
cations preferably being selected from dicocoyl methyl benzyl ammonium, dicocoyl 
ethyl benzyl ammonium, dicocoyl dimethyl ammonium, dicocoyl diethyl 
ammonium; more preferably ditallow diethyl ammonium, ditallow ethyl benzyl 
ammonium; more preferably ditallow dimethyl ammonium and/ or ditallow methyl 
benzyl ammonium. 

It may be highly preferred that mixtures of organic cations are present. 

Highly preferred are organophilic clays as available from Rheox/Elementis, such as 
Bentone SD-1 and Bentone SD-3, which are registered trademarks of 
Rheox/Elementis. 
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Cationic fabric softening agents 

Cationic fabric softening agents are preferably present in the composition herein. 
Suitable cationic fabric softening agents include the water insoluble tertiary amines 
or dilong chain amide materials as disclosed in GB-A-1 514 276 and EP-B-0 Oil 
340. Preferably, these water-insoluble tertiary amines or dilong chain amide 
materials are comprised by the solid component of the composition herein. 

Cationic fabric softening agents are typically incorporated at total levels of from 
0.5% to 15% by weight, normally from 1% to 5% by weight. 



Bleaching agent 

Another ingredient which may be present is a perhydrate bleach, such as salts of 
percarbonates, particularly the sodium salts, and/ or organic peroxyacid bleach 
precursor. It has been found that when the pouch or compartment is formed from a 
material with free hydroxy groups, such as PVA, the preferred bleaching agent 
comprises a percarbonate salt and is preferably free form any perborate salts or borate 
salts. It has been found that borates and perborates interact with these hydroxy- 
containing materials and reduce the dissolution of the materials and also result in 
reduced performance. 

Inorganic perhydrate salts are a preferred source of peroxide. Preferably these salts 
are present at a level of from 0.01% to 50% by weight, more preferably of from 0.5% 
to 30% by weight of the composition or component. 

Examples of inorganic perhydrate salts include percarbonate, perphosphate, 
persulfate and persilicate salts. The inorganic perhydrate salts are normally the alkali 
metal salts. The inorganic perhydrate salt may be included as the crystalline solid 
without additional protection. For certain perhydrate salts however, the preferred 
executions of such granular compositions utilise a coated form of the material which 
provides better storage stability for the perhydrate salt in the granular product. 
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Suitable coatings comprise inorganic salts such as alkali metal silicate, carbonate or 
borate salts or mixtures thereof, or organic materials such as waxes, oils, or fatty 
soaps. 

5 Alkali metal percarbonates, particularly sodium percarbonate are preferred 

perhydrates herein. Sodium percarbonate is an addition compound having a formula 
corresponding to 2Na2C03.3H2C>2, and is available commercially as a crystalline 
solid. 

1 0 The composition herein preferably comprises a peroxy acid or a precursor therefor 
(bleach activator), preferably comprising an organic peroxyacid bleach precursor. It 
may be preferred that the composition comprises at least two peroxy acid bleach 
precursors, preferably at least one hydrophobic peroxyacid bleach precursor and at 
least one hydrophilic peroxy acid bleach precursor, as defined herein. The production 

1 5 of the organic peroxyacid occurs then by an in situ reaction of the precursor with a 
source of hydrogen peroxide. 

The hydrophobic peroxy acid bleach precursor preferably comprises a compound 
having a oxy-benzene sulphonate group, preferably NOBS, DOBS, LOBS and/ or 
20 NACA-OBS, as described herein. 

The hydrophilic peroxy acid bleach precursor preferably comprises TAED, as 
described herein. 

25 Amide substituted alkyl peroxyacid precursor compounds are suitable herein, 
including those of the following general formulae: 



R 1 — p — N — R 2 — C — L 



R 1 N — C — R 2 — C — L 



O R 5 



0 



or 



R 5 O 



O 
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wherein RMs an alkyl group with from 1 to 14 carbon atoms, R.2 is an alkylene 
group containing from 1 to 14 carbon atoms, and R.5 is H or an alkyl group 
containing 1 to 10 carbon atoms and L can be essentially any leaving group. Amide 
5 substituted bleach activator compounds of this type are described in EP-A-0170386. 

The composition may contain a pre-formed organic peroxyacid. 

A preferred class of organic peroxyacid compounds are the amide substituted 

compounds of the following general formulae: 

10 

R 1 C — N — R 2 — C — OOH R 1 — N — C — R 2 C — OOH 

ii i. ii I. I! !l 

OR 5 O or R O O 

wherein Rl is an alkyl, aryl or alkaryl group with from 1 to 14 carbon atoms, R^ is 
an alkylene, arylene, and alkarylene group containing from 1 to 14 carbon atoms, and 
15 R5 is H or an alkyl, aryl, or alkaryl group containing 1 to 10 carbon atoms. Amide 
substituted organic peroxyacid compounds of this type are described in EP-A- 
0170386. 

Other organic peroxyacids include diacyl and tetraacylperoxides, especially 
20 diperoxydodecanedioc acid, diperoxytetradecanedioc acid and 

diperoxyhexadecanedioc acid. Mono- and diperazelaic acid, mono- and 
diperbrassylic acid and N-phthaloylaminoperoxicaproic acid are also suitable herein. 

Suds suppressing system 
25 The composition may comprise a suds suppresser at a level less than 10%, preferably 
0.001% to 10%, preferably from 0.01% to 8%, most preferably from 0.05% to 5%, 
by weight of the composition Preferably the suds suppresser is either a soap, paraffin, 
wax, or any combination thereof. If the suds suppresser is a suds suppressing 
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silicone, then the detergent composition preferably comprises from 0.005% to 0.5% 
by weight a suds suppressing silicone. 

Enzymes 

5 Another preferred ingredient useful in the compositions herein is one or more 
enzymes. 

Preferred enzymatic materials include the commercially available lipases, cutinases, 
amylases, neutral and alkaline proteases, cellulases, endolases, esterases, pectinases, 
10 lactases and peroxidases conventionally incorporated into detergent compositions. 
Suitable enzymes are discussed in US Patents 3,519,570 and 3,533,139. 

Preferred commercially available protease enzymes include those sold under the 
tradenames Alcalase, Savinase, Primase, Durazym, and Esperase by Novo Industries 
1 5 A7S (Denmark), those sold under the tradename Maxatase, Maxacal and Maxapem 
by Gist-Brocades, those sold by Genencor International, and those sold under the 
tradename Opticlean and Optimase by Solvay Enzymes. Protease enzyme may be 
incorporated into the compositions in accordance with the invention at a level of 
from 0.0001% to 4% active enzyme by weight of the composition. 

20 

Preferred amylases include, for example, oc-amylases obtained from a special strain 
of B licheniformis, described in more detail in GB-1,269,839 (Novo). Preferred 
commercially available amylases include for example, those sold under the 
tradename Rapidase by Gist-Brocades, and those sold under the tradename 
25 Termamyl, Duramyl and BAN by Novo Industries A/S. Highly preferred amylase 
enzymes maybe those described in PCT/ US 9703635, and in W095/26397 and 
W096/23873. 
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Amylase enzyme may be incorporated into the composition in accordance with the 
invention at a level of from 0.0001% to 2% active enzyme by weight of the 
composition. 

5 Useful additional non-alkoxylated organic polymeric compounds for inclusion in the 
compositions herein include the water soluble organic homo- or co-polymeric 
polycarboxylic acids or their salts in which the polycarboxylic acid comprises at least 
two carboxyl radicals separated from each other by not more than two carbon atoms. 
Polymers of the latter type are disclosed in GB-A-1 ,596,756. Examples of such salts 
1 0 are polyacrylates of MWt 1 000-5000 and their copolymers with maleic anhydride, 
such copolymers having a molecular weight of from 2000 to 100,000, especially 
40,000 to 80,000. 

Other organic polymeric compounds suitable for incorporation in the detergent 
1 5 compositions herein include cellulose derivatives. 

Suitable suds suppressing systems for use herein may comprise essentially any 
known antifoam compound, including for example silicone antifoam compounds and 
2-alkyl alcanol antifoam compounds. 

20 

Other suitable antifoam compounds include the monocarboxylic fatty acids and 
soluble salts thereof, as also described as builders above. These materials are 
described in US Patent 2,954,347, issued September 27, 1960 to Wayne St. John. 
The monocarboxylic fatty acids, and salts thereof, for use as suds suppressor 
25 typically have hydrocarbyl chains of 10 to 24 carbon atoms, preferably 12 to 18 
carbon atoms. Suitable salts include the alkali metal salts such as in particular 
sodium but also potassium salts. 

The compositions herein may also comprise from 0.01% to 10 %, preferably from 
30 0 .05% to 0.5% by weight of polymeric dye transfer inhibiting agents. The polymeric 
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dye transfer inhibiting agents are preferably selected from polyamine N-oxide 
polymers, copolymers of N-vinylpyrrolidone and N-vinylimidazole, 
polyvinylpyrrolidonepolymers or combinations thereof, whereby these polymers can 
be cross-linked polymers. 

The compositions herein also optionally contain from about 0.005% to 5% by weight 
of certain types of hydrophilic optical brighteners. 

Preferred brighteners include 4,4 , ,-bis[(4-anilino-6-(N-2-bis-hydroxyethyl)-s-triazine- 
2-yl)amino]-2,2'-stilbenedisulfonic acid and disodium salt, commercially marketed 
under the tradename Tinopal-UNPA-GX by Ciba-Geigy Corporation; 4,4'-bis[(4- 
anilino-6-(N-2-hydroxyethyl-N-memylamino)-s-triazine-2-yl)amino]2,2'- 
stilbenedisulfonic acid disodium salt, commercially marketed under the tradename 
Tinopal 5BM-GX by Ciba-Geigy Corporation; 4,4'-bis[(4-anilino-6-morphilino-s- 
triazine-2-yl)amino]2,2'-stilbenedisulfonic acid, sodium salt, commercially marketed 
under the tradename Tinopal-DMS-X and Tinopal AMS-GX by Ciba Geigy 
Corporation. 

Also preferred may be bleaches, neutralizing agents, buffering agents, phase 
regulants, hydrotropes, enzyme stabilizing agents, opacifiers, anti-oxidants, 
bactericides, photo-bleaches. 

Abbreviations used in Examples 

In the detergent compositions, the abbreviated component identifications have the 
following meanings: 



LAS 

HSAS 

TAS 



Sodium linear Ci i_i3 alkyl benzene sulfonate 
Cu_i3 alkyl benzene sulfonic acid 
Sodium tallow alkyl sulphate 
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CxyAS 
CxyASz 

QAS 
5 MBAS 

APA 
Soap 

10 TPKFA 
Citric acid 
Citrate 



Cellulose ether 



EAI 



EA II 



25 Protease 



Sodium C\ x -C\y alkyl sulphate 

Sodium C\ x -C\y alkyl sulphate, having a weight 

average branching degree of at least z 

R 2 .N + (CH3)2(C2H 4 OH) with R 2 = C 12 - C 14 

Branched C16-C18 alkylsulphate having an average 

methyl branching of 1.5 

Cg - C\q amido propyl dimethyl amine 

Sodium linear alkyl carboxylate derived from an 

80/20 mixture of tallow and coconut fatty acids 

C 16-^1 8 topped whole cut fatty acids 

Anhydrous citric acid 

Tri-sodium citrate dihydrate of activity 86.4% with a 
particle size distribution between 425 urn and 850um 
Copolymer of 1 :4 maleic/acrylic acid, average 
molecular weight about 70,000 
Methyl cellulose ether with a degree of 
polymerization of 650 available from Shin Etsu 
Chemicals 

Ethoxylated tetraethylene pentaimine having at least 5 
ethoxylation groups, each having an average 
ethoxylation degree of 15-25. 
Ethoxylated imine having at least 1 0 ethoxylated 
amine groups, each having an average ethoxylation 
degree of 15-25. 

Proteolytic enzyme, having 3.3% by weight of active 
enzyme, sold by NOVO Industries A/S under the 
tradename Savinase 
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Cellulase : 

Amylase : 

5 

Lipase : 

10 : 
EDDS 
HEDP 

15 Photoactivated bleach: 
Brightener 

20 PVNO 
PVPVI 

25 Clay 

Opacifier 



Cellulytic en2yme, having 0.23% by weight of active 
enzyme, sold by NOVO Industries A/S under the 
tradename Carezyme 

Amylolytic enzyme, having 1 .6% by weight of active 
enzyme, sold by NOVO Industries A/S under the 
tradename Termamyl 120T 
Lipolytic enzyme, having 2.0% by weight of active 
enzyme, sold by NOVO Industries A/S under the 
tradename Lipolase or Lipolase Ultra 
Sodium percarbonate of nominal formula 
2Na 2 C0 3 .3H 2 02 

Ethylenediamine-N,N'-disuccinic acid, (S,S) isomer in 

the form of its sodium salt. 

1,1-hydroxyethane diphosphonic acid 

Sulfonated zinc phthlocyanine encapsulated in dextrin 

soluble polymer 

Disodium 4,4'-bis(2-sulphostyryl)biphenyl or 
Disodium 4,4'-bis(4-anilino-6-morpholino- 1 .3.5- 
triazin-2-yl)amino) stilbene-2:2'-disulfonate 
Polyvinylpyridine N-oxide polymer, with an average 
molecular weight of 5 0,000 
Copolymer of polyvinylpyrolidone and 
vinylimidazole, with an average molecular weight of 
20,000 

Bentone SD-3, as available from Rheox/Elementis, 
and/or Bentone EW, as available from 
Rheox/Elementis 
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In the following examples all levels are quoted as % by weight of the composition: 
Example 1 

The following liquid composition is in accord with the invention, and is incorporated 
in a polyvinyl alcohol film, of monosol material. 



Component 


A 


B 


C 


C25AS 


_ 


20.0 


_ 


HLAS (acid) 


25.0 


5.0 


19.0 


Citric Acid 


4.0 


4.5 


3.0 


C 12- 18 Fatty Acid (s) 


16.0 


22.0 


18.0 


Enzymes 


1.3 


1.0 


0.5 


QAS 


1.0 


1.0 




Propanediol/glycerol/ethanol 


26 


30 


27.0 


Formic acid 


1.0 






APA 


3.0 




15.0 


HEDP orEDDS 


2.0 


0.8 


1.25 


Clay 


5.0 






Polymer I 


2.6 


3.0 




Polymer II . 


2.0 


1.5 


4.0 


Fumaric acid 


3.0 


2.0 


2.0 




Dye, Perfume, Brighteners, 


Balance 


Balance 


Balan 


Preservatives, Suds Suppressor, 






ce 


Other Minors, water (N4%) 










100% 


100% 


100% 
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Example 2 

5 The following liquid detergent formulations are according to the 
present invention and incorporated in a polyvinyl alcohol film of 
mono sol material. 





A 


B 


C 


HLAS or LAS 


2.0 


16.0 


- 


MBAS 


- 


1.8 


18.0 


C25AS 




12.0 


4.0 


rape seed oil fatty acid 


3.5 


5.0 


- 


APA 


20.0 


- 


10.0 


TPKFA 


6.0 


15.0 


18.0 


Citric acid 


2.0 


3.0 


4.01 


Glcerol 


- 


10.0 


10.0 


Ethanol 


4.0 


8.0 


- 


1,2 Propanediol 


10.0 


4.0 


12.0 


Monoethanolamine 


3.0 


5.0 


4.0 


CMC 






0.5 


Clay 


8.0 




6.0 


HEDPP/EDDS 


2.0 


2.0 


1.0 


Polymer I 


2.0 


3.0 




Polymer II 


2.0 


2.0 


5.0 


Protease 


0.2 


1.0 


0.9 


Lipase 






0.5 


Amylase 


0.4 


0.5 


0.3 


Cellulase 




0.8 
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Fumate 


3.0 


2.0 


1.0 


Ca chloride 


1.0 


.05 


0.5 


Brightener 1 


0.5 


0.4 


0.5 


Suds suppressor 


0.5 


0.5 


0.8 


Perfume 


1.0 


1.0 


1.0 


Opacifier 


0.5 




0.5 


Minors up to 100% 








NaOH up to pH 8 
water up to balance 
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Example 3 

The following are compositions in accord with the invention. 

5 





A 


B 


C 


C2 y AE5 


14.0 


20.0 


10.0 


MBAS/HLAS 


5.0 


_ 


. 


Citric acid/ sodium 
citrate 


5.0 


10.0 


8.0 


Phosphate 


5.0 


10.0 


5.0 


Fatty acid 


5.0 


10.0 


5.0 


Hydrochlorid acid 


10.0 


_ 




Polymer I 


3.0 


6.0 


3.0 


Polymer II 


5.0 


2.0 


3.0 


Peroxyacid bleach 




15.0 


15.0 


Glycerol 


5.0 


7.0 


10.0 


Ethanol 


15.0 


9.0 


20.0 


Monoethandamine 


15.0 




5.0 


EDDS/HEDP 


5.0 


4.0 


3.0 


Water 


6.0 


5.0 


4.0 


Fumate 






6.0 


Perfume 


1.0 


0.5 


1.0 


enzymes 






1.5 


Dye 


lOppm 


lOppm 


50ppm 


Pearlescence 


0.1 


0.2 


0.5 


Minors to balance to 100% 
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Claims 

1 , A liquid cleaning composition in a pouch made from a water-soluble material, 
comprising 

5 a) a compound having two or more alkoxylated amine, imine, amide or imide 

groups; 

b) water, present at a level up to 9% by weight; 

c) at least 1 .0% by weight of a chelating agent. 

10 2. A composition according to claim 1, whereby said water-soluble material is a 
film comprising polyvinyl alcohol. 

3 . A composition according to claims 1 or 2, whereby said alkoxylated compound 
is a polyalkoxylated polyamine or polyimine compound, preferably a 

1 5 polyethoxylated and/ or polypropoxylated polyamine or polyimine compound. 

4. A composition as in claim 3 whereby said compound comprises at least 4 amine 
or imine groups and at least 4 polyalkoxylation groups each having an average 
degree of alkoxylation of at least 8, preferably 12 to 50 or even to 25. 

20 

5 . A composition as in any preceding claim whereby the composition comprises at 
least 2.5% by weight of phosphonic acid or salt chelating agent and optionally 
carboxylic acid or salt chelating agent, preferably at least 3.5% by weight. 

25 6. A composition as in any preceding claim comprising an organic solvent mixture 
comprising at least a compound with one or more free hydroxy groups and/ or a 
plasticiser for the water-soluble pouch material, the composition preferably 
comprising from 2% to 7.5% water. 
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7. A composition according to claim 6 whereby the organic solvent mixture 

comprises an diol-compound and glycerine, preferably at a total level of at least 
10% by weight of the composition. 

5 8. A composition as in any preceding claim comprising at least 1 5% of water- 
soluble builder including fatty acid. 

9. A composition as in any preceding claim whereby the surfactant system is 
present at a level of at least 30% by weight of the composition and comprises at 

1 0 least an anionic surfactant and an nonionic surfactant, in a ratio of 1 :2 to 2: 1 , 

preferable 1.5:1 to 1:1.5. 

10. A composition according to any preceding claim, whereby said water-soluble 

film is stretchable, said water-soluble film has a stretch degree from 40% to 
15 500%. 

1 1 . A composition according to any preceding claim comprising a bleaching agent 
and/ or enzyme. 

20 
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Beschreibung 

Die Erfindung betrifft einen auf den Hals eines 
Kunststoffbehalters aufschraubbaren Kunststoffver- 
schlu/3 mit einem Schraubring und mit einem Ein- 
satzteil mit flexiblem Balg und Ausgie/itiille, auf 
deren AuCengewinde eine Bugelkappe aufschraub- 
bar ist. 

Fur das Verschliefien von Kunststoffkanistern 
sind bereits viele Arten von Kunststoffverschlussen 
bekannt. Bei der einfachsten Ausfuhrung handelt es 
sich um eine auf das Aufiengewinde des Kanister- 
halses aufschraubbare Schraubkappe, welche der 
Benutzer zum Ausgie/ten abschraubt, um dann di- 
rekt uber den Kanisterhals das z.B. flussige Fullgut 
zu entleeren. Hierbei kann man nur wenig gezielt 
ausgie/3en und stellt ein unangenehmes Glucksen 
wahrend des Ausgieflvorganges fest. Dadurch wird 
teilweise auch Fullgut verschuttet, was je nach Fiill- 
gutart unerwunscht ist. Au/3erdem mussen zur Ge- 
wahrleistung der Dichtigkeit insbesondere bei 
kriechfreudigen Produkten stirnseitige Dichtungen 
zusatzlich aufgelegt werden, durch welche der 
Preis des Verschlusses fur den Hersteller proble- 
matisch wird. 

Um das Ausgiefien zu verbessern, ist es auch 
bekannt, einen Kunststoffverschlu/3 mit einem flexi- 
blen Balg zu versehen, der von einer Bugelkappe 
verschlossen werden kann und Liber eine Schraub- 
kappe auf den Kanisterhals aufschraubbar ist. Die- 
se Ausfuhrungsform ist mit Nachteil dreiteilig und 
daher fur den Hersteller sehr aufwendig. Bei eini- 
gen Fullgutern mufi zur Gewahrleistung einer guten 
Dichtigkeit des geschlossenen Kanisters wiederum 
eine zusatzliche Dichtungsscheibe eingelegt wer- 
den, wodurch der Aufwand in nachteiliger Weise 
weiter steigt. 

Es ist ferner ein Kunststoffverschlu/3 bekannt, 
der innenseitig neben den Randsteg eines speziell 
ausgebildeten Halsrandes eingesetzt und an sei- 
nem Umfang mit dem Randsteg verschweiCt wird. 
Dadurch ist der erstmals verschlossene Behalter 
zwar garantiert fliissigkeitsdicht, die Herstellung ist 
im allgemeinen aber unerwunscht teuer und nur in 
speziellen Fallen gerechtfertigt, z.B. wenn Harte 
und Schmelztemperatur des Kunststoffes des Be- 
halters andere als des Verschlusses sind. Fur die 
ublichen Kunststoffverschlusse ergibt sich aber aus 
diesem bekannten Verschlu/3 keine Losung einer 
preiswerten Massenherstellung. 

Bei anderen Kunststoffverschlussen mit flexi- 
blem Balg ist anstelle der VerschweiBung die Befe- 
stigung des Einsatzteiles mit flexiblem Balg und 
AusgieGtulle uber einen ubergreifenden und umge- 
legten Haltering aus Blech erfolgt. Mit diesem laflt 
sich zwar ein guter Garantieverschlu/i erreichen, 
auch die Dichtigkeit ist gewahrleistet, der Aufwand 
des separaten Halteringes auf der Stirnflache des 



Behalterhalses ist aber ebenfalls nur bei besonde- 
ren Ausfuhrungsformen zu empfehlen. Eine preis- 
werte Massenfabrikation von Verschliissen fur nor- 
male Kanisterhalse mit AuBengewinde in Gestalt 

5 einer Schraubkappe kann man aber nach diesem 
Muster nicht gewahrleisten. 

Aus diesem Grunde sind Hersteller von Kunst- 
stoffverschlussen bereits dazu ubergegangen, die 
Vielzahl der VerschluCteile zu verringem, insbeson- 

70 dere Schraubkappe und Einsatzteil mit flexiblem 
Balg in einem Stuck zusammenzufassen, so dafl 
nur noch die Bugelkappe separat hergestellt und 
mit dem Auflengewinde der Ausgiefitulle ver- 
schraubt werden mu/3. Der Nachteil dieser bekann- 

75 ten Schraubverschliisse besteht aber in der um- 
standlichen und zeitaufwendigen Produktion des 
den Balg und die Schraubkappe zusammenfassen- 
den Teils, wobei es au/3erdem nachteilig ist, da|3 
ein fur die Funktion und Faltung des Balges ausrei- 

20 chend weicher Kunststoff zu verwenden ist. Dieser 
Kunststoff ist andererseits fur die Schraubkappe 
wenig geeignet, die eine gute Festigkeit und Stabi- 
litat haben mu/3, damit sie einerseits einen festen 
Schraubverschlu/3 gewahrleistet und andererseits 

25 auch die Anbringung eines Garantieverschlusses 
ermoglicht. Der Hersteller ist also dazu ubergegan- 
gen, dieses einstiickige Teil im Bereich der 
Schraubkappe mit dickeren Wandungen zu verse- 
hen. Dadurch aber wird die Aushartzeit und Ver- 

30 weilzeit des Formstuckes im Werkzeug uner- 
wunscht lang. Auj3erdem wird durch die dickere 
Ausgestaltung der Wandungen zur Erreichung der 
notwendigen Starrheit und Stabilitat die Dichtfunk- 
tion nachteilig herabgesetzt mit der Folge, dafi wie- 

35 derum Dichtringe eingelegt werden mussen, um 
Fliissigkeitskanister durch diesen Verschlu/3 wirk- 
lich fliissigkeitsdicht verschlie!3en zu konnen. 

Angesichts dieser Probleme liegt der Erfindung 
die Aufgabe zugrunde, den Kunststoffverschlu/3 der 

40 eingangs genannten Art so weiter zu entwickeln, 
dafl unter Beibehaltung guter AusgieBeigenschaf- 
ten, z.B. mittels eines flexiblen Balges, die automa- 
tische Herstellung vereinfacht und verbilligt wird. 
Die Losung dieser Aufgabe gelingt erfindungs- 

46 gema/3 dadurch, dafl die Bugelkappe mit dem 
Schraubring einstiickig ausgebildet ist und die 
Kopfwand der Bugelkappe in einem Abstand von 
der Kopfwand des Schraubringes herausstehend 
angeformt ist. Die Erfindung geht in uberraschen- 

50 der Weise einen anderen Weg als der zuletzt be- 
schriebene Verschlufihersteller, denn sie vereinigt 
nicht das Einsatzteil mit dem flexiblen Balg einer- 
seits mit dem Schraubring andererseits, sondern 
vereinigt den Schraubring einerseits mit der Bugel- 

55 kappe andererseits. Dadurch konnen mit Vorteil die 
starren und festen Teile des Kunststoffverschlusses 
aus dem einen Material und mit entsprechend dik- 
ken Wandstarken hergestellt werden, wahrend an- 
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dererseits das Einsatzteil mit dem flexiblen Balg 
und ggf. sogar daran angebractrten Dichtteilen aus 
weicherem Kunststoff und mit ggf. dunneren Wand- 
starken ausgebildet werden kann. 

Man konnte zwar der Auffassung sein, da/3 zur 
Vereinfachung der Herstellung eines Verschlusses 
aus drei Teilen entweder eine erste Zweiergruppe 
oder eine andere Zweiergruppe mit dem jeweils 
dritten Teil aus einem Stuck hergestellt werden 
kann. Man konnte also meinen, der Fachmann wur- 
de bei Feststellen von Nachteilen der bekannten 
Verschlusse ohne weiteres versuchen, Bugelkappe 
und Schraubring zu einem Stuck bei der Herstel- 
lung zu vereinigen. Dem stehen aber erhebliche 
Bedenken entgegen, da/3 namlich die Btigel zum 
Bewegen der Bugelkappe relativ zum Schraubring 
fur den Benutzer zuganglich sein mussen, ohne 
daB er besondere Werkzeuge einsetzt. Mit anderen 
Worten mu/3 der Fachmann in der Kopfwand des 
Schraubringes unbekannte Mittel vorsehen, urn die 
in dieser Ebene liegenden Bugel der Bugelkappe 
ergreifen zu konnen. Solche Mittel, z.B. Ausneh- 
mungen oder Greifhilfen, sind aber kaum denkbar. 

Hingegen ist zur Uberwindung dieser Beden- 
ken die Erfindung den Weg gegangen, zwischen 
der Kopfwand des Schraubringes einerseits und 
der Kopfwand der Bugelkappe andererseits einen 
Abstand derart vorzusehen, da/3 aus dem Bereich 
des (grofieren) Schraubringes (innen) die Bugel- 
kappe ein Stuck weit (Abstand) heraussteht. Gera- 
de hierdurch kann in uberraschend einfacher Wei- 
se erreicht werden, da/3 die Bugel, die nur an 
bestimmten Anlenkstellen mit der Kopfwand der 
Bugelkappe verbunden sind, frei liegen und fur den 
Benutzer zum Offnen ohne den Gebrauch von 
Werkzeug zuganglich sind. 

Durch die vorstehend erlauterten Ma/Snahmen 
gema/3 der Erfindung wird also der Einsatzteil mit 
dem flexiblen Balg zur Beibehaltung der bekannten 
guten Ausgiefieigenschaften bei dem neuen Kunst- 
stoffverschlu/3 aufrechterhalten, und die Herstellung 
mittels wenigstens teilweiser automatischer Maschi- 
nen kann vereinfacht und verbilligt werden. Bei 
Kunststoffverschliissen handelt es sich in aller Re- 
gel urn Massenprodukte, so da/3 schon kleinere 
Vereinfachungsschritte bei der automatischen Her- 
stellung gro/3e Wirkungen haben. 

Es versteht sich, da/3 der Benutzer mit der 
Bugelkappe den flexiblen Balg zum Offnen aus 
dem Bereich innerhalb des Schraubringes heraus- 
zieht und dann aus dem Einsatzteil mit der Aus- 
gieCtulle abschraubt, so da/3 der Benutzer dann 
den Griff zum Herausreiflen des Garantiesiegels 
erfassen und damit die Packung auf ubliche Weise 
korrekt offnen kann. 

Der neue Verschlu/3 gema/3 der Erfindung er- 
laubt auch einen Garantieverschlu/3, denn es ist 
bekannt, da/3 man einfache Schraubringe auflen 



unten neben dem Ansatzbereich zwischen Hals 
und Kanister mit einem Garantieband versehen 
kann. Weil mit Vorteil der Schraubring aus hartem 
Kunststoff und mit ggf. dickeren Wandungen her- 
5 gestellt werden kann, hat er eine ausreichende 
Steifigkeit, so da/3 auch unerwiinschte Manipulatio- 
nen nicht ohne sichtbare Beschadigung bleiben 
bzw. so ausgeschlossen sind, da/3 der mit dem 
neuen Verschlu/3 versehene Behalter sichere Ver- 
70 schlufigarantien gewahrleistet. 

Die Erfindung ist vorteilhaft weiter dadurch aus- 
gestaltet, da/3 die Bugelkappe uber eine Rei/Jhaut 
mit dem Schraubring verbunden ist. Bildet man 
namlich Schraubring und Bugelkappe als einstucki- 
15 ges Formteil aus, dann ergeben sich fur den ge- 
wohnlichen Herstellungsfachmann, der eine solche 
Vereinigung von zwei Teilen zu einem einzigen 
Spritzteil in Erwagung zieht, die Bedenken, wie die 
Bugelkappe gegeniiber dem Schraubring bewegt 
20 werden kann, wenn doch beide aus einem einzigen 
Stuck bestehen. Ordnet man zwischen dem einen 
und dem anderen Stuck an definierten Bereichen 
eine Sollbruchstelle, z.B. in Gestalt einer Rei/3haut, 
aus, dann ergibt sich fur den Benutzer von selbst, 
25 da/3 er die Bugelkappe zum HerausreiSen des flexi- 
blen Balges beim Offnen des Verschlusses ohne 
groflen Kraftaufwand aufrei/3en kann, wodurch dann 
die Bugelkappe separiert ist und gegeniiber dem 
Schraubring gedreht werden kann. 
30 Die Anordnung der Kopfwand der Bugelkappe 

in der einen au/3eren Ebene und die Anordnung der 
Kopfwand des Schraubringes andererseits in der 
anderen inneren Ebene, im Abstand der beiden 
Ebenen voneinander, gelingt besonders zweckma- 
/3ig dann, wenn erfindungsgema/3 die Kopfwand 
des Schraubringes mit wenigstens einem erhaben 
nach auflen vorstehenden HaltestLick einer Hohe 
etwa gleich dem Abstand zur Kopfwand der Bugel- 
kappe versehen ist. Hier kann zwar die Anbringung 
eines Haltestiickes am Schraubring geniigen, 
zweckmaflig wird aber die Anbringung wenigstens 
zweier Haltestucke sein, durch welche ein ausrei- 
chend stabiles Kunststoffteil gebildet ist, bei dem 
der Benutzer sofort die frei zuganglichen Bugel 
erkennt, die er beim Offnen betatigt. 

Besonders zweckma/3ig ist es erfindungsge- 
ma/3, wenn das Haltestuck in Draufsicht die Form 
eines Kreisringabschnittes hat. Hier kann man sich 
vorstellen, da/3 der Schraubring selbst aus der zy- 
lindermantelformigen Flache besteht, auf der innen 
zum Aufschrauben ein Gewinde und au/3en ggf. 
eine Riffelung angeordnet sind, wobei nach innen 
in Richtung Behaltermitte eine freie Offnung ver- 
bleibt und nach oben auflen sich an den Umfang 
die ringformige Kopfwand anschlie/3t, die in der 
Mitte ebenfalls eine Kreisoffnung frei la/3t. Langs 
eines Teils dieses Kreises ist nun das Haltestuck 
angeformt zu denken, welches einen ahnlichen 
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Querschnitt wie der Schraubring selbst hat, wenn 
auch mit anderen Ma!3en und Proportionen. In 
Draufsicht jedenfalls kann das Haltestiick zweck- 
maBig wie ein Kreisringabschnitt ausgebildet sein. 
Im Querschnitt ergibt sich wiederum L-Gestalt, d.h. 
an den Teilzylindermantel schlieBt sich ein Kreis- 
ringabschnitt an, welcher in der gleichen Ebene wie 
die Kopfwand der Biigelkappe liegt. Dabei ist es 
zweckmaBig, wenn der Ubergang von diesem 
Kreisringabschnitt zur Kopfwand der Biigelkappe 
uber die ReiBhaut erfolgt. Die Erfindung schlagt 
daher vor, daB zwei sich diametral gegeniiberlie- 
gende, bogenformige Haltestucke am Schraubring 
angeformt sind und die ReiBhaut, dem Bogen der 
Haltestucke folgend, sich von den Haltestiicken 
radial nach einwarts erstreckt. Wenn sich also zwei 
bogenformige Haltestucke einander gegentiberlie- 
gen, gibt es auch zwei entsprechend bogenformige 
ReiBhaute, so daB sich die Kopfwand der Bugel- 
kappe dazwischen befindet. Die Praxis hat gezeigt, 
daB nach Hochbiegen der ebenfalls im Bereich der 
Haltestucke angelenkten Bugel ein HerausreiBen 
und Zerstoren der ReiBhaute beim Einleiten des 
Offnungsvorganges, d.h. Herausziehen des flexi- 
blen Balges mittels der Bugel, unschwer moglich 
ist. 

ZweckmaBig ist es gemaB der Erfindung fer- 
ner, wenn am Einsatzteil auf der der AusgieBttille 
gegeniiberliegenden Seite des flexiblen Balges ein 
Dichtflansch angeformt ist. Es war eingangs ver- 
schiedentlich darauf hingewiesen worden, daB bei 
kriechfahigen Fullgutern die Dichtung oft ein Pro- 
blem ist. Zur Vermeidung separater Dichtscheiben 
oder Gummiringe, die in einem gesonderten Ar- 
beitsgang zusatzlich eingelegt werden muBten, 
schlagt die Erfindung vor, das Einsatzteil aus hin- 
reichend weichem und elastischem Kunststoff mit 
geeignet diinnen Dichtflanschen auszubilden, so 
daB sich das Einlegen einer zusatzlichen Dichtung 
mit Vorteil erubrigt. Der Dichtflansch ist bei dem 
hier vorgeschlagenen VerschluB in gunstiger Weise 
ringformig und kann sich stirnseitig auf die Ringfla- 
che des Behalterhalses legen und dort den 
Schraubring festklemmen lassen. 

Wenn eine solche Dichtung aber noch nicht 
ausreichen sollte, kann man gemaB weiterer vorteil- 
hafter Ausgestaltung der Erfindung einen Dichtko- 
nus am Dichtflansch zusatzlich anbringen. Wah- 
rend sich der Dichtflansch parallel zur Ebene der 
Kopfwande erstreckt, liegt die Erstreckung des 
Dichtkonus senkrecht dazu, namlich in Achsrich- 
tung des Behalterhalses. Dieser Dichtkonus ist 
ebenfalls ringformig und verlauft in einem solchen 
Abstand vom auBeren Ende des Dichtflansches, 
daB er in gute Klemmlage auf die Innenseite des 
Behalterhalses zu liegen kommt. 

Die Stirnflache des Behalterhalses kann bei 
der Herstellung bisweilen verkratzt oder anderwei- 



tig beschadigt sein, oder es konnen Einfallstellen 
vorliegen. Selbst wenn also der Dichtflansch am 
Einsatzteil fur sich eine gute Dichtigkeit gewahrlei- 
sten wiirde, konnten doch kleinste Leckagen auf- 
treten, die dann aber ausgeschaltet sind, wenn 
zusatzlich der Dichtkonus vorgesehen ist. Man hat 
durch den Dichtkonus praktisch eine doppelte 
Dichtung im Bereich des ringformigen oberen, au- 
Beren Endes des Behalterhalses. 

Eine weitere Verbesserung der Dichtmoglich- 
keit am auBeren Ende des Behalterhalses besteht 
darin, wenn erfindungsgemaB auf der dem Behal- 
terhals zugewandten Flache des Dichtflansches au- 
Berdem ein Ringvorsprung angebracht ist. Dieser 
kann sich beispielsweise in der Mitte zwischen der 
kreisformigen AuBenkante des Dichtflansches und 
der Ansatzkante neben dem Dichtkonus befinden. 
Im Querschnitt gesehen kann dieser Ringsvor- 
sprung dreieckformig, kreisformig, wulstfb'rmig, 
vieleckig oder dergleichen ausgestaltet sein. Das 
Anformen eines Ringvorsprunges an den Dicht- 
flansch erfolgt mit einfachen Mitteln in ein und 
derselben Spritzmaschine beim Formen des Ein- 



Durch den VerschluB gemaB der Erfindung 
kann also nicht nur unter Beibehaltung guter Aus- 
gieBeigenschaften, insbesondere mittels des flexi- 
blen Balges, die automatische Herstellung verein- 
facht und verbilligt werden, indem beispielsweise 
zwei der drei Teile, namlich der Schraubring und 
die Biigelkappe, zu einem Teil vereinigt werden, 
sondern es kann gleichzeitig auch eine einwand- 
freie Dichtigkeit erreicht werden, weil der Einsatz- 
teil aus weicherem Kunststoff mit dOnneren Wan- 
dungen ausgestaltet wird und an den entsprechen- 
den Stellen mit Dichtmitteln (Dichtflansch, Dichtko- 
nus, Gewinde etc.) versehen werden kann. 

Ein solcher VerschluB ist auf die ublichen Be- 
halterhalse aufschraubbar und gewahrleistet eine 
Gerantiesicherheit, weil Garantiebander oder ahnl. 
ohne weiteres angebracht sein konnen. 

Weitere Vorteile, Merkmale und Anwendungs- 
moglichkeiten der vorliegenden Erfindung ergeben 
sich aus der folgenden Beschreibung bevorzugter 
Ausfuhrungsbeispiele in Verbindung mit den anlie- 
genden Zeichnungen. Es zeigen: 

Fig. 1 Abgebrochen die Querschnittsansicht 
eines Kunststoffverschlusses gemaB 
der Erfindung mit Behalterhals im ge- 
schlossenen Zustand als Schnitt ent- 
lang der Linie B-B der Fig. 3, 
Fig. 2 eine ahnliche Darstellung wie Fig. 1, 
wobei hier jedoch der Querschnitt ent- 
lang der Linie A-A der Fig. 3 genom- 
men ist, 

Fig. 3 eine Draufsicht auf den Kunststoffver- 
schluB mit einigen gestrichelt gezeig- 
ten Innenteilen und 
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Fig. 4 eine vergro/3erte und abgeschnittene 
Querschnittsansicht gema/3 dem 
strichpunktierten Kreis IV in Fig. 1 un- 
ter Weglassung von Schraubring und 
Behalterhals. 

Die in den Zeichnungen veranschaulichten 
Ausfiihrungsformen zeigen einen Kunststoffver- 
schlu/3 zum Verschliefien eines Kunststoffkanisters, 
in dem sich beispielsweise Motorol befindet. 

Der allgemein mit 1 bezeichnete Hals des 
Kunststoffkanisters weist im Bereich 2 eine Verzah- 
nung auf fur den Eingriff mit Sperrlaschen 3 zur 
Fixierung des Garantiebandes 4 an dem allgemein 
mit 5 bezeichneten Schraubring, der aus der zylin- 
dermantelformigen Wandung 6 mit Auflenriffelung 
7 einerseits und Kopfband 8 andererseits besteht. 
Das Garantieband 4 des Schraubringes 5 ist unten 
an diesem angebracht, d.h. auf der Seite zum 
Kanister hin, bzw. von aulterhalb gesehen in Rich- 
tung des Inneren des Kanisters. 

Au/3en, d.h. in der Darstellung der Fig. 1 und 2 
oben bzw. auf der dem Kanisterinneren am weite- 
sten entfernt gelegenen Seite sind zwei diametral 
gegeniiberliegende, bogenformige Haltestucke 9 
angeformt. 

Der Kunststoffverschlu/3 besteht im wesentli- 
chen aus zwei Teilen, namlich dem bereits be- 
schriebenen Schraubring 5 aus einem harteren 
Kunststoff mit dicken Wandungen fur eine ausrei- 
chende Stabilitat des Innengewindes 10; und aus 
dem zweiten, flexiblen Teil, vorzugsweise aus Poly- 
venylacetat, wobei dieses allgemein mit Einsatzteil 
1 1 bezeichnet ist. 

Das Einsatzteil 11 umfaflt seinerseits den 
Dichtflansch 12, den daran angeformten ringformi- 
gen Dichtkonus 13, die beide zusammen im Quer- 
schnitt L-Form haben, wie man aus den Fig. 1, 2 
und 4 erkennt, ferner den von der Verbindung der 
beiden Schenkel dieses L ausgehenden und daran 
angeformten flexiblen Balg 14 und das aufiere Teil 
unter Bildung der Ausgiefitulle 15, auf deren Innen- 
seite das Garantiesiegel 16 mit Greifband 17 uber 
eine kreisformige Sollbruchlinie 18 angeformt ist 
und die auf der Au/Senseite mit dem Aufiengewinde 
19 versehen ist. 

Auf dieses Auflengewinde 19 ist mit entspre- 
chendem Innengewinde 20 die allgemein mit 21 
bezeichnete Bugelkappe aufgeschraubt, die ein- 
stuckig mit dem Schraubring 5 ausgeformt ist. 

Einstuckig werden Schraubring 5 und Bugel- 
kappe 21 dadurch, da/3 sie langs zweier bogenfor- 
miger, diametral einander gegegenuberliegender 
Rei/3haute 22 miteinander verbunden sind. Die je- 
weilige Rei/Jhaut schlieCt sich direkt an die bogen- 
formigen Haltestucke 9 an, und zwar nahe der 
Oberfiache der Kopwand 23 der Bugelkappe 21. 
Aus der Darstellung der Fig. 1, in welcher die 
Reifihaut 22 im Querschnitt wie eine Sollbruchlinie 



verdunnt dargestellt ist, sieht man, wie das Halte- 
stuck 9 im Querschnitt ebenfalls L-formig derart ist, 
da/3 anschliefiend an die Kopfwand 8 des Schrau- 
bringes 5 ein zylindermantelformiger Teil nach 

s "oben au/ten" hochragt und von dort der andere 
Schenkel angesetzt ist, der sich etwa in der Ebene 
der Kopfwand 23 der Bugelkappe 21 befindet und 
in der genannten ReiChaut 22 endet. 

In Richtung auf den Mittelpunkt M (Fig. 3) der 

70 Bugelkappe 21 hin ist neben der Rei/3haut 22 das 
Material des Bugels 24 der Bugelkappe 21 gezeigt. 
Beide in Fig. 3 von oben vollstandig sichtbare 
Bugel 24 sind spiegelbildlich verkehrt gleich ausge- 
staltet und im Bereich der Achse a-a in der Kop- 

75 wand 23 der Bugelkappe 21, welche auch durch 
den Mittelpunkt M lauft, im Bereich 25 angelenkt. 
Bei der Darstellung der Fig. 2 langs der Linie A-A 
der Fig. 3 erkennt man deutlich, da/3 der Bugel 24 
ohne direkte Anbindung (in diesem Langsschnittbe- 

20 reich) an den Schraubring 5 frei nach au/3en ragt. 
Dagegen ist der Bugel 24 im Bereich der bogen- 
formigen Haltestutzen (wie Fig. 1 im Schnitt zeigt) 
uber die ReiShaut 22 verbunden. 

Der Benutzer kann also im Bereich der Halte- 

25 stutzen die Bugel von aufien nicht ohne weiteres 
ergreifen, weshalb im Bereich der Haltestutzen, 
gema/3 Darstellung der Fig. 3 in deren Mitte, der 
Anlenkbereich 25 vorgesehen ist. Das Ergreifen der 
Bugel ist aber in beiden Lagen urn 90° zum An- 

30 lenkbereich 25 versetzt gut moglich, weil gema/3 
Darstellung der Fig. 2 die Bugel 24 hier zum Er- 
greifen frei liegen. 

Die wichtige Neuerung an der in den Fig. 1 bis 
3 dargestellten Ausfuhrungsform des Kunststoffver- 

35 schlusses liegt also in der zweiteiligen Ausfuh- 
rungsform, wobei das eine Teil das Einsatzteil 11 
ist und das andere Teil der Schraubring 5 ist, an 
welchem oben iiber die beiden bogenformigen 
Reifihaute 22 auch die Bugelkappe 21 im Zuge 

40 desselben Herstellungsprozesses und aus demsel- 
ben Kunststoffmaterial angeformt ist. Man konnte 
den Schraubring 5 und die Bugelkappe 21 insge- 
samt als "Schraubkappe" bezeichnen. 

Die bogenformigen Haltestucke 9 haben in der 

45 Draufsicht der Fig. 3 die Form eine Kreisringab- 
schnittes. Im Querschnitt haben sie die in Fig. 1 
dargestellte L-Form. Der in Richtung der Achse der 
Ausgie/3tulle 15 verlaufende Steg 9 hat dabei eine 
Hohe d, durch welche die untere Flache der Kopf- 

50 wand 23 der Bugelkappe 21 im Abstand von der 
Unterflache der Kopfwand 8 des Schraubringes 5 
gehalten wird. Aus diesem Grunde erscheint der 
Abstand d auch in Fig. 2. 

Ware dieser Abstand d gleich Null, d.h. wurde 

55 die Kopfwand 23 der Bugelkappe 21 in der glei- 
chen Ebene wie die Kopfwand 8 des Schraubrin- 
ges 5 liegen, dann hatte der Benutzer keine Mog- 
lichkeit, ohne Anwendung von Werkzeugen die Bu- 
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gel 21 zu ergreifen. AuBer diesem ersichtlichen 
Nachteil ergabe sich der weitere Nachteil, da/3 
beim automatischen Erfassen des Schraubringes 5 
und Aufschrauben auf den Behalterhals 1 radial 
auftretende Krafte direkt auf die ReiShaut 22 uber- 
tragen wurden mit der Folge, da/3 schon bei der 
Montage des Kunststoffverschlusses die Rei/3haut 
22 ganz oder teilweise beschadigt ware. Durch den 
nach au/3en hochstehenden Schenkel des L-formi- 
gen Haltestuckes 9 wird hingegen an der Anlenk- 
stelle dieses Schenkels oder Haltestuckes 9 an der 
radial inneren Kante der Kopfwand 8 des Schrau- 
bringes 5 ein Gelenk geschaffen, welches beim 
Betrieb die unvermeidlichen radial wirkenden Krafte 
des automatischen Werkzeuges beim Ergreifen des 
Schraubringes aufnimmt unter Veranderung der 
Lage der horizontalen Kopfwand 8 und des vertika- 
len Zylindermantelabschnittes des Haltestuckes 9 
bzw. unter Veranderung des Winkels zwischen die- 
sen beiden normalerweise etwa senkrecht aufein- 
anderstehenden Wandungen. Eine Beschadigung 
oder gar ein Aufreifien der Reiflhaut 22 bei der 
Montage ist also mit Vorteil ausgeschaltet. 

Aus den Fig. 1 , 2 und 4 sieht man ferner, da/3 
am Einsatzteil 11 auf der der Ausgiefltlille 15 ge- 
genuberliegenden Seite des flexiblen Balges 14 ein 
Dichtflansch 12 angeformt ist. Dieser kann aus dem 
gleichen flexiblen und weichen Kunststoffmaterial 
hergestellt sein wie der flexible Balg 14. Der Dicht- 
flansch 12 ist also ebenso flexibel und elastisch 
nachgiebig. Wird der Dichtflansch 12 in der in den 
Fig. 1 und 2 gezeigten Weise zwischen die stirn- 
seitige Flache des Behalterhalses 1 einerseits und 
die untere oder innere Flache der Kopfwand 8 des 
Schraubringes 5 andererseits eingelegt und durch 
Festschrauben des Schraubringes iiber den Eingriff 
des Gewindes 10 zusammengedruckt, dann ergibt 
sich eine zuverlassige Dichtung, die bei der darge- 
stellten Ausfuhrungsform Kreisringform hat. 

Sollte es bei der Herstellung zu Beschadigun- 
gen der stirnseitigen Ringflache des Behalterhalses 
1 kommen, so da/3 iiber den Dichtflansch 12 nicht 
eine stets einwandfreie Dichtung gewahrleistet ist, 
dann wird die endgiiltige Dichtfunktion durch einen 
Dichtkonus 13 erreicht, der aus dem gleichen Ma- 
terial hergestellt ist wie der Dichtflansch 12 und der 
flexible Balg 14. Der Dichtkonus 13 ist ebenfalls 
ringfdrmig und einstiickig am Dichtflansch einer- 
seits und Balg 14 andererseits angeformt, und zwar 
an der Verbindungsstelle dieser beiden Teile mit- 
einander. Wahrend der Dichtflansch 12 in etwa 
horizontaler Ebene angeordnet ist, d.h. in der Ebe- 
ne des stirnseitigen Ringes des Behalterhalses 1, 
erstreckt sich die Wandung des Dichtkonus 13 
senkrecht dazu und verlauft damit wenigstens mit 
einer Oberflache parallel zur inneren hulsenformi- 
gen Flache des Behalterhalses 1. Der Dichtkonus 
13 liegt unter satter Beriihrung auf dieser Oberfla- 



che des Behalterhalses von innen auf, so da/3 
durch den Dichtflansch 12 und den Dichtkonus 13 
eine doppelte Dichtfunktion erreicht ist. 

Fig. 4 zeigt als Alternative zu der Darstellung 

5 der Fig. 1 und 2 einen Dichtflansch 12, der zusatz- 
lich einen Ringvorvorsprung 26 hat. Dieser legt 
sich bei der Montage gema/3 Fig. 1 und 2 auf die 
stirnseitige Ringflache des Behalterhalses 1 und 
schafft zuverlassig eine ringformige Dichtung. Da- 

w bei ist es auch moglich, da/3 das in Fig. 4 gezeigte 
dreieckformige Profil dieses Ringvorsprunges 26 
eine andere Gestalt hat, z.B. Kreisform, oval, viel- 
eckig oder dergl. 

Im Betrieb ist zunachst die Herstellung eines 

75 solchen Kunststoffverschlusses einfacher. Es wird 
aus dem ersten Material ein erstes Teil, bestehend 
aus Schraubring 5 und Bugelkappe 21 geformt. 
Ferner wird aus einem zweiten weicheren Material 
(beides Kunststoff) das Einsatzteil 11 mit Dicht- 

20 flansch 12, Dichtkonus 13, flexiblem Balg 14 und 
Ausgie/Jtulle 15 geformt (es versteht sich dabei, 
da/3 das Garantiesiegel 16 mit Rei/3linie 18 und 
Greifband 17 angeformt ist). 

Bei der Montage wird nun der Schraubring 5 

25 samt Bugelkappe 21 ergriffen und nach Aufsetzen 
des Einsatzteils 11 auf den Hals 1 des Behalters so 
aufgebracht, da/3 die zylindermantelformige Wan- 
dung 27 der Bugelkappe 21 mit dem Innengewinde 
20 auf das Au/3engewinde 19 der Ausgie/3tiille 15 

30 zum einen; das Innengewinde 10 der zylinderman- 
telformigen Wandung 6 der Schraubkappe 5 in 
Eingriff mit dem Au/Jengewinde 28 des Behalter- 
halses 1 zum zweiten in Eingriff gebracht wird; und 
die Sperrlaschen 3 mit der Verzahnung 2 des Hals- 

35 es 1 zum dritten in Garantieverschlu/3position ge- 
bracht werden. Danach ist der Behalter verschlos- 
sen und der Garantieverschlufl angebracht. 

Der Benutzer ergreift nun ohne die Notwendig- 
keit von Werkzeugen die Bugel 24, rei/3t sie zum 

40 Offnen langs der als Schwachungslinie oder Soll- 
bruchlinie ausgestalteten ReiChaut 22 hoch, bis die 
Bruchlinie der Reiflhaut 22 an den Anlenkbereich 
25 kommt. Jetzt zieht der Benutzer beide hochge- 
stellten Bugel 24 weiter nach oben und auflen in 

45 Richtung der Achse der Ausgiefitulle 15 und vom 
Kanistermittelpunkt fort. Dadurch rei/3t die Reiflhaut 
22 auch im Anlenkbereich 25 ab, so da/3 die Bugel- 
kappe 21 vom Schraubring 5 separiert ist. Danach 
kann der Benutzer das Mittelteil, bestehend aus 

50 flexiblem Balg 14 und Ausgiefltulle 15 mitsamt 
Bugelkappe 21 aus dem Schraubring und Behalter- 
hals 1 nach oben herausziehen. Dabei wird der 
flexible Balg 14 in bekannter Weise verformt. 

Der Benutzer kann nun die Bugelkappe 21 

55 abschrauben, wobei die Gewinde 19 und 20 au/3er 
Eingriff kommen. Der Benutzer ergreift nun das 
Greifband 17 und rei/3t das Garantiesiegel 16 langs 
der Kreisbruchlinie 18 heraus. Der Behalter ist ge- 



11 



EP 0 306 670 B1 



12 



off net, das Fullgut kann nun uber die lange Aus- 
gieBtulle in gezieltem Strah! ausgegossen werden. 

Patentanspriiche 

1. Auf den Hals (1) eines Kunststoffbehalters auf- 
schraubbarer Kunststoffverschlu/3 mit einem 
Schraubring (5) und mit einem Einsatzteil (11) 
mit flexiblem Balg (14) und Ausgie(3tulle (15), 
auf deren Au/tengewinde (19) eine Bugelkappe 
(21) aufschraubbar ist, dadurch gekenn- 
zeichnet, da/3 die Bugelkappe (21) mit dem 
Schraubring (5) einstuckig ausgebildet ist und 
die Kopfwand (23) der Bugelkappe (21) in ei- 
nem Abstand (d) von der Kopfwand (8) des 
Schraubringes (5) herausstehend angeformt 
ist. 

2. Kunststoffverschlu/3 nach Anspruch 1, dadurch 
gekennzeichnet, da/3 die Bugelkappe (21) uber 
eine ReiBhaut (22) mit dem Schraubring (5) 
verbunden ist. 

3. Kunststoffverschlu/3 nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, da/3 die Kopfwand (8) 
des Schraubringes (5) mit wenigstens einem 
erhaben nach au/3en vorstehenden Haltestuck 
(9) einer Ho he etwa gleich dem Abstand (d) 
zur Kopwand (23) der Bugelkappe (21) verse- 
hen ist. 

4. Kunststoffverschlu/3 nach einem der Anspruche 
1 bis 3, dadurch gekennzeichnet, da/3 das Hal- 
testuck (9) in Draufsicht die Form eines Kreis- 
ringabschnittes hat. 

5. Kunststoffverschlu/3 nach einem der Anspruche 
1 bis 4, dadurch gekennzeichnet, da/3 zwei 
sich diametral gegenuberliegende, bogenfor- 
mige Haltestiicke (9) am Schraubring (5) ange- 
formt sind und die Reiflhaut (22), dem Bogen 
der Haltestiicke (9) folgend, sich von den Hal- 
testucken (9) radial nach einwarts erstreckt. 

6. Kunststoffverschlu/3 nach einem der Anspruche 
1 bis 5, dadurch gekennzeichnet, dafi am Ein- 
satzteil (11) auf der der Ausgiefltulle (15) ge- 
genuberliegenden Seite des flexiblen Balges 
(14) ein Dichtflansch (12) angeformt ist. 

7. Kunststoffverschlu/3 nach einem der Anspruche 
1 bis 6, dadurch gekennzeichnet, da/3 ein 
Dichtkonus (13) am Dichtflansch (12) ange- 
bracht ist. 

8. Kunststoffverschlufl nach einem der Anspruche 
1 bis 7, dadurch gekennzeichnet, da/3 auf der 
dem Behalterhals (1) zugewandten Flache des 



Dichtflansches (12) ein Ringvorsprung (26) an- 
gebracht ist (Fig. 4). 

Claims 

5 

1. Plastic closure which can be screwed onto the 
neck (1) of a plastic container and having a 
screw ring (5) and an insert part (11) with a 
flexible diaphragm (14) and pouring spout (15), 

w onto whose external thread (19) can be 

screwed a clip cap (21), characterized in that 
the clip cap (21) is constructed in one piece 
with the screw ring and the end wall (23) of the 
clip cap (21) is shaped so as to project by a 

15 distance (d) from the end wall (8) of the screw 

ring (5). 

2. Plastic closure according to claim 1, character- 
ized in that the clip cap (21) is connected by 

20 means of a tearing membrane (22) to the 

screw ring (5). 

3. Plastic closure according to claims 1 or 2, 
characterized in that the end wall (8) of the 

25 screw ring (5) is provided with at least one 

outwardly projecting holding piece (9) with a 
height roughly the same as the distance (d) 
from the end wall (23) of the clip cap (21). 

30 4. Plastic closure according to one of the claims 
1 to 3, characterized in that, in plan view, the 
holding piece (9) is shaped like a circular ring 
portion. 

35 5. Plastic closure according to one of the claims 
1 to 4, characterized in that two diametrically 
facing, curved holding pieces (9) are shaped 
onto the screw ring (5) and the tearing mem- 
brane (22), following the arc of the holding 

40 pieces (9), extends radially inwards from said 

holding pieces (9). 

6. Plastic closure according to one of the claims 
1 to 5, characterized in that a sealing flange 

45 (12) is shaped onto the insert part (11) on the 

side of the flexible diaphragm (14) facing the 
pouring spout (15). 

7. Plastic closure according to one of the claims 
50 1 to 6, characterized in that a sealing cone (13) 

is fitted to the sealing flange (12). 

8. Plastic closure according to one of the claims 
1 to 7, characterized in that a ring projection 

55 (26) is fitted to the surface of the sealing flange 

(12) facing the container neck (1). (fig. 4). 

Revendications 
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1. Fermeture plastique pouvant etre vissee sur le 
goulot (1) d'un recipient en plastique, compor- 
tant une bague filetee (5) et une piece d'inser- 
tion (11) avec un soufflet souple (14) et un bee 
verseur (15),sur le filetage exterieur (19) de 
laquelle peut etre vissee une capsule a etrier 
(21), caracterisee en ce que la capsule a etrier 
(21) est concue d'une maniere monobloc avec 
la bague filetee (5), et que la paroi de face (23) 
de la capsule a etrier (21) est rapportee en 
saillie, a une distance (d) de la paroi de face 
(8) de la bague filetee (5). 

2. Fermeture plastique selon la revendication 1, 
caracterisee en ce que la capsule a etrier (21) 
est Nee a la bague filetee (5) par I'intermediai- 
re d'une pellicule arrachable (22). 

3. Fermeture plastique seion la revendication 1 
ou 2, caracterisee en ce que la paroi de face 
(8) de la bague filetee (5) est pourvue d'au 
moins un element de soutien (9), en saillie en 
relief vers I'exterieur, ayant une hauteur ap- 
proximativement egale a la distance (d) a la 
paroi de face (23) de la capsule a etrier (21). 

4. Fermeture plastique selon Tune des revendica- 
tions 1 a 3, caracterisee en ce que I'element 
de soutien (9) presente en vue de dessus la 
forme d'un segment de cercle. 

5. Fermeture plastique selon I'une des revendica- 
tions 1 a 4, caracterisee en ce que deux 
elements de soutien en forme d'arc (9), diame- 
tralement opposes, sont rapportes a la bague 
filetee (5), et que la pellicule arrachable (22), 
qui suit Tare des elements de soutien (9), 
s'etend radialement vers I'interieur a partir des 
elements de soutien (9). 

6. Fermeture plastique selon I'une des revendica- 
tions 1 a 5, caracterisee en ce qu'une colleret- 
te d'etancheite (12) est rapportee a la piece 
d'insertion (11) sur le cote du soufflet souple 
(14) oppose au bee verseur (15). 

7. Fermeture plastique selon I'une des revendica- 
tions 1 a 6, caracterisee en ce qu'un cone 
d'etancheite (13) est rapporte a la collerette 
d'etancheite (12). 

8. Fermeture plastique selon I'une des revendica- 
tions 1 a 7, caracterisee en ce qu'une saillie 
annulaire (26) est rapportee sur la surface de 
la collerette d'etancheite (12) dirigee vers le 
goulot (1) du recipient (Figure 4). 
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Description 

The present invention relates to a product in the form of a multicompartment sachet for the delivery of 
treatment agents, for example, detergent, bleach, enzyme, rinse conditioner or rinse aid, into the wash 
5 liquor in an automatic washing machine or dishwasher. 

Multicompartment sachets for delivering ingredients in washing machines in a sequential manner have 
been disclosed in the prior art. 

GB 2 000 177B (Akzo) discloses a two - compartment sachet containing a phosphate free detergent 
composition based on sodium carbonate. A first compartment is bounded by a water - permeable wall and 
70 separated by a partition from a second compartment bounded by an impermeable wall; the partition wall is 
of material that disintegrates in the wash water. The contents of the second compartment are therefore not 
released until the contents of the first compartment have been leached out and the partition wall has 
disintegrated. 

US 4 410 441 (Davies et al/Lever Brothers Company) discloses another two - compartment sachet 
75 which differs from that of GB 2 000 177B in that the partition wall is of water -insoluble water -permeable 

material. Release of the contents of the second compartment is by leaching out through the porous partition 

after the contents of the first compartment have been delivered. 

EP 143 476A (Akzo) discloses a sachet having two compartments, one being formed of water - 

permeable material or material that immediately disintegrates in water and the other being formed of 
20 water -impermeable non -disintegrating material and being sealed with a water -sensitive composition 

comprising an anionic and/or nonionic water- binding polymer, for example, polyvinyl pyrrolidone and a 

cationic polymeric adhesive, for example, polyethyleneimine. The first compartment releases its contents 

rapidly, while release from the second compartment is delayed by the slow opening of the water - sensitive 

seals. 

25 EP 66 463B (Unilever) discloses an article for releasing an active material in a controlled manner, 
comprising two layers of sheet material (laminates each consisting of an outer porous layer and an inner 
plastics film layer) bonded together in a grid pattern to form an array of cells or compartments. The sheet 
material is pinholed for release of active material. If desired different compartments can contain different 
active material and can be pinholed to differing extents to allow release of different active material at 

30 different rates, 

EP- A- 11 502 (Unilever) describes sachets for detergent products in which the sachet material carries 
a water-soluble or otherwise removable layer coated on or impregnated into the bag material. This 
document also mentions the possibility of providing a plurality of sachet compartments in order to separate 
ingredients of the overall composition. 
35 The present invention provides a product for the delivery of treatment agents into the wash liquor of an 
automatic washing or dishwashing machine, comprising a sachet having at least two compartments, 
including: 

(i) a first compartment of water -insoluble material containing a first treatment agent, said first compart- 
ment having at least one opening zeal and/or being formed of porous water -permeable material, and 

40 being capable of releasing said first treatment agent into the wash liquor of a washing or dishwashing 
machine within a period of 3 minutes from the start of a wash process carried out with wash water at 
30 0 C; and 

(ii) a second, non -opening, compartment containing a second, water-soluble or water -dispersible, 
treatment agent in particulate form, said second compartment being formed at least partially of porous 

45 water- permeable material through which said second treatment agent can be leached out by the wash 
liquor, said second compartment being provided with means for retarding release from the second 
compartment so as to take place more gradually than release from the first compartment, and/or 
delaying release from the second compartment for at least 5 minutes from the start of a wash process 
carried out with wash water at 40 ° C, said means for retarding or delaying release comprising 

so (a) a substantially wholly pore -occluding external coating or layer that is capable of being disrupted 

by the wash liquor, and/or 

(b) the enclosure of the second compartment within another sachet compartment of porous water - 
permeable material. 

The sachet of the invention contains at least two different compartments and is designed to deliver their 
55 contents in distinctly different ways: the contents of the first compartment are released very rapidly while 
the release of the contents of the second compartment is delayed and/or retarded. 

In a preferred embodiment of the invention, the sachet is designed to deliver its contents in at least two 
discrete stages, with an interval between the deliveries of at least 2 minutes, preferably at least 5 minutes 



EP 0 236 136 B1 



and advantageously from 10 to 15 minutes, from at least two different compartments. The contents of the 
compartments may if desired be identical, but the sachet of the invention is especially useful for delivering 
different ingredients at different stages in the washing or dishwashing process. 

The contents of the second compartment are in pulverulent or granular form while the contents of the 

5 first compartment can be in any desired form compatible with the nature of the compartment's walls and 
seals. Any compositions that can be used to treat laundry or a dishwasher load may be delivered by means 
of the sachet of the invention provided that the second treatment agent is water-soluble or water - 
dispersible. Examples include detergents, bleaches, rinse conditioners, enzymes, deodorants and rinse aids. 
In fabric washing, for example, a detergent composition may be delivered from the first compartment and a 

70 bleach or rinse conditioner from the second; such a product may be a self-contained whole wash product. 
An additive product intended to boost the performance of a conventional detergent powder may, for 
example, deliver an enzyme from the first compartment and a bleach from the second. A product for 
dishwasher use may, for example, deliver a cleaning composition with enzyme from the first compartment 
and a chlorine bleach from the second. These are only examples, and the skilled worker will readily be able 

15 to think of other combinations where segregation combined with delayed or retarded release of certain 
components is advantageous or even essential. 

In the present specification the terms "wash liquor", "wash process" and "wash environment" should 
be understood to apply both to fabric washing machines and to dishwashing machines. The expression 
"start of the wash process" will also be used, and this should be understood as the time at which the water 

20 fill is substantially complete and full agitation commences; any period of static heat -up and any short 
bursts of agitation before water fill is complete are regarded as occurring before the start of the wash 
process. 

In principle the sachet of the invention may have any number of compartments greater than one, but for 
simplicity the preferred embodiment of a two -compartment sachet will now be discussed. 

25 The first compartment is so designed that its contents will be released at or very shortly after the 
beginning of the wash cycle in the washing or dishwashing machine. Substantially complete delivery of the 
contents of the first compartment occurs within 3 minutes of the start of the wash process, and preferably 
within 1 minute. The first compartment must therefore combine the ability to contain a composition securely 
in the dry state with the ability to release that composition quickly when exposed to water, or water and 

30 agitation, in the wash environment. 

The first compartment may be provided with one or more seals that open when the sachet is exposed 
to the wash environment, for example, seals sensitive to water, temperature or agitation. A water - sensitive 
adhesive as described in GB 1 583 082 (Unilever) may be used; or a mechanically weak heat -seal as 
described in EP 11 500B (Unilever). An example of a suitable water -sensitive adhesive is sodium 

35 carboxymethylcellulose. 

When the contents of the first compartment are liquid, it may suitably be provided with one or more 
mechanically weak heat -seals, as described in EP 40 931 B (Unilever), that will open as a result of agitation 
in the wash environment. 

If the first compartment is of the opening type and its contents are in powder form, it may be made of 

40 either water - permeable or water - impermeable material. Suitable materials include wet -strength paper; 
woven; knitted or nonwoven fabrics; and plastics films. A material that has been found to be highly suitable 
is tea bag paper manufactured by Crompton Ltd., UK. The impermeable materials mentioned are also 
suitable for containing liquids. 

It is also possible for the first compartment, if its contents are in powder form, to be of a non- opening 

45 type, in which case its walls must be made of highly water - permeable material. The pore size of the wall 
material must be sufficiently large to allow very rapid leaching out of the contents of the compartment, but it 
may be necessary to prevent leakage of the contents in the dry state, for example, by ensuring that the 
composition contained in the compartment is free of particles smaller that the pore size of the wall material, 
or by coating the outside of the compartment walls with a pore -occluding coating or layer of material that 

so will be disrupted (dissolved or dispersed) very rapidly by the wash liquor. 

The second compartment, in contrast to the first, is so designed that its contents, which are in powder 
form, will be released only gradually and/or after a delay of at least 5 minutes. Preferably release, even 
when gradual, occurs only after a delay of at least 5 minutes, preferably at least 10 minutes: the delay 
required will depend on the intended use of the sachet of the invention and the machine cycle that it has to 

55 match, delays of from 5 to 90 minutes typically being useful. The second compartment is of the non - 
opening type, and therefore it has at least one wall of porous water - permeable material. Release from the 
second compartment is by leaching out of its contents by the wash liquor through its porous water - 
permeable wall(s), and this process is delayed and/or retarded by means of one or both of two measures. 
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The first of these is the provision of a pore - occluding coating or layer of a material that is disrupted 
(dissolved or dispersed) by the wash liquor; unlike the coating mentioned above for the first compartment, 
this should be of a material that is not too soluble or dispersible, so that its disruption occurs over a 
sufficiently long period to provide some delay and/or retardation. 

6 Thus the sachet product of the invention may comprise a first compartment, and an adjacent second 
compartment separated from the first by a non- opening seam or a non- water -permeable partition wall, 
the second compartment being provided with a pore -occluding coating or layer. 

Alternatively or additionally, the sachet can be enclosed within another sachet compartment of porous 
water - permeable material. This other sachet compartment may simply be the first compartment; the 

70 second compartment (inner sachet) is then located, together with the first treatment agent, in the first 
compartment (outer sachet). In this case, the first compartment (outer sachet) should be of the non- 
opening type to prevent escape of the inner sachet into the wash liquor, if the inner sachet does not have a 
pore -occluding coating or layer. 

The inner sachet may be wholly separate from the outer sachet, or it may be attached; an integral 

75 construction created by folding is also possible. According to yet another possibility, the second compart- 
ment (inner sachet) may be located in a separate additional (third) compartment separated from the first 
compartment by a non - opening seam or a partition wall which is preferably water -impermeable. 

The inner sachet may conveniently be made from a water- impermeable, thermoplastic sheet material, 
such as polyethylene film, provided with pin-holes. This form of construction is preferred as the inner 

20 sachet is readily heat-sealable. Additionally, by varying the number and size of the pin-holes the delay in 
release of the second treatment agent may be varied. Rapid release may be achieved by the provision of a 
large number of large diameter holes whereas slower release can be obtained from sachets having a small 
number of smaller diameter holes. Sachets for use in a conventional sized machine are preferably provided 
with a total of 2 to 8 pin-holes having a diameter of 0.5 to 1mm. Reproducibility of release profiles is 

25 generally increased by provision of a large number of small holes and also by the provision of pin - holes in 
both faces of the sachet. Reproducibility is also increased in general when the pin-holes are comparatively 
close to the sachet corners. 

In embodiments where the first and second compartments have a porous wall in common, there is a 
danger of premature mixing in the dry state when the sachets are transported, stored and handled. The use 

30 of a pore -occluding coating or layer for the second compartment is then particularly beneficial. When no 
such coating or layer is to be used, designs in which the two compartments are separated by a water - 
impermeable partition or by a non -opening seam are preferred. 

If the second compartment is integral with the first it is most conveniently made of the same material, 
which will of course have the same porosity. This is, however, not essential. If the first compartment is of 

35 the opening type, the porosity of that material can be relatively low, and a coating to reduce the porosity of 
the second compartment may be unnecessary. If the first compartment is non -opening and of relatively 
high porosity, a coating will probably be needed for the second compartment and a different (more quickly 
disrupted) coating may also be needed for the first compartment. 

If the second compartment is a separate inner sachet, it may of course be made of a different material 

40 from that of the first compartment and the porosity of both compartments can then be chosen at will. 

Examples of suitable pore -occluding coating materials include fatty acids, for example, stearic acid, 
which disperse slowly; polyethylene glycols, which can disperse quickly or slowly depending on molecular 
weight; mixtures of fatty acids and polyethylene glycol, which can be tailored by suitable choice of 
proportions to give any chosen release rate; and long -chain nonionic surfactants, for example, tallow 

45 alcohol ethoxylates. A separate discrete layer of pore -occluding material, for example, polyvinyl alcohol 
film, may instead be laminated onto the porous wall material. 

The pore -occluding material is preferably coated onto the sachet material at a level of 50 to 300g/m 2 , 
more preferably 150 to 250g/m 2 . The release rate is conveniently tailored by using a mixture of materials. 
For example, a 80:20 mixture of tallow 18EO and stearic acid will give a much greater release rate than a 

so 20:80 mixture of the same components. In general, the rate of release is enchanced by the use of a high 
propertion of a material which is dispersed quickly in the wash liquor and depressed by the use of a 
material which is dispersed slowly. The skilled worker will be able to determine suitable proportions by 
simple experimentation. 

55 Description of preferred embodiments 



Embodiments of the invention will now be described, by way of example only, with reference to the 
accompanying drawings in which: 
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Figure 1 is a plan view of a first sachet in accordance with the invention; 
Figure 2 is a section, on a larger scale, along the line II - II of Figure 1; 
Figure 3 is a plan view of a second sachet in accordance with the invention; 
Figure 4 is a section, on a larger scale, along the line IV - IV of Figure 3; 
5 Figure 5 is a plan view of a third sachet in accordance with the invention; 
Figure 6 is a section, on a larger scale, along the line VI - VI of Figure 5; 
Figure 7 is a plan view of a fourth sachet in accordance with the invention; and 
Figure 8 is a schematic sectional view, on a larger scale, of a sachet as shown in Figure 7. 
Referring now to Figure 1 of the accompanying drawings, a two - compartment sachet 1 has a large first 
70 compartment 2 and a smaller second compartment 3. The sachet is made, for example, of Crompton (Trade 
Mark) tea bag paper, a cellulosic material which contains thermoplastic (polypropylene) fibres to render it 
heat-sealable. The second compartment 3 is bounded by strong heat -seals 4 that will not open in the 
wash liquor, while the remaining three edge seals 5 of the first compartment 2 are formed by a water- 
soluble adhesive, for example, sodium carboxymethylcellulose. 
75 Referring now to Figure 2, the second compartment 3 is coated externally with a coating or layer 6 of 
pore -occluding material, for example, tallow alcohol 18 EO. The first compartment 2 contains a first 
powdered composition 7, for example, a detergent powder with enzyme, and the second compartment 3 
contains a second powdered composition 8, for example, a bleach. In use, the sachet is placed together 
with the load in a washing or dishwashing machine. The first compartment opens very rapidly along the 
20 edges 5 and releases its contents within 1 to 3 minutes. The coating 6 on the second compartment is 
gradually dissolved and after a delay of about 5-15 minutes the walls of the compartment 3 are sufficiently 
exposed for its contents 8 to be leached out by the wash liquor. 

Figure 3 and 4 of the accompanying drawings show a sachet of slightly different construction. The 
second compartment 3 takes the form of an inner sachet within a third compartment 9. The inner sachet 3 
25 may be of the same or a different material to that of the main sachet 1 . 

A different sachet construction is shown in Figures 5 and 6 of the accompanying drawings. This sachet 
10 is produced from a single sheet of porous water- impermeable material, for example, the polypropylene 
nonwoven fabric Kimtex (Trade Mark) ex Kimberly - Clark. The sheet is folded so as to generate a small 
inner compartment 11 (the second compartment) within a principal compartment 12 (the first compart - 
so ment), and closed by heat -sealing along the folded edge 13 and along the other three edges 14: the edge 
seals 14 may be opening or non - opening. If desired the external surfaces of the walls of the inner 
compartment 11 could be coated or laminated with a pore -occluding material, but it is possible to obtain 
suitable delivery characteristics without using such a coating or layer if a sheet material of appropriate 
porosity is chosen. Alternatively, by using a sheet made of a mixture of materials joined for example by 
35 glueing or welding, the first compartment may be made of material different from the second. 

As in the other embodiments the base weight of the sheet material is not critical, preferably it is in the 
range 15 to 150g/m 2 . If the material has a very high base weight some difficulty may be experienced in heat 
sealing the sachet as in some parts the construction is four layers thick, but the problem may be overcome 
by glueing. 

40 Yet another sachet design is shown in Figures 7 and 8 of the accompanying drawings. An outer sachet 
15 (the first compartment) of porous water - permeable sheet material contains the first powdered com- 
position 7 for rapid delivery to the wash liquor and also contains an inner sachet 16 (the second 
compartment), also of water - permeable sheet material, containing the second powdered composition 8. As 
shown the inner sachet 16 is loose within the outer sachet 15, but if desired its position could be fixed, for 

45 example, by means of an edge seal common to both sachets. If desired, the inner sachet 16 may be 
provided with a pore -occluding outer coating or layer, but as with the embodiment of Figures 5 and 6 this 
may not be necessary if the porosities of the materials of the sachets (which may of course be different) are 
suitably chosen. 

In any of the embodiments described above, the sachet product of the invention may be of such a size 
so than a single unit will deliver an appropriate quantity of ingredients for a single washload. Greater flexibility 
for the consumer is, however, achieved if smaller units are produced in groups, for example, of two to six 
units, readily separable by tearing along perforated marginal regions. 

EXAMPLE 1 

55 

An experiment was carried out to determine the release times of the two compartments of the sachet 
described above with reference to Figures 3 and 4 of the accompanying drawings. The main sachet 1 was 
made of Crompton (Trade Mark) 784 tea bag paper ex Crompton, and had overall dimensions of 15 cm x 
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15 cm. The first compartment contained 110.6 g of non -bleaching detergent powder, including 3.6 g of 
sodium bromide, and was sealed with detergent - grade sodium carboxymethylcellulose. The inner sachet 
3, of Kimtex (Trade Mark) polypropylene nonwoven fabric ex Kimberly-Clark, had dimensions of 13 cm x 
5cm and contained 18 g of potassium peroxomonosulphate triple salt ex Interox. The inner sachet 3 had an 
outer coating of 200 g/m 2 (2.6 g in total) of tallow alcohol 18 EO (Lutensol (Trade Mark) AP 18 ex BASF). 

Nine washing machine experiments were carried out to determine the time taken for the inner sachet 3 
to release it contents. A Miele (Trade Mark) De Luxe Electronic 756 washing machine set to the 40 "C 
economy programme was used, with a mixed load of 2.5 kg of clean cotton and synthetic fabrics. 

In each run the detergent powder was completely delivered from the first compartment within a period 
of 30 seconds to 1 minute from the start of the wash process. Delivery of substantially all of the bleaching 
agent from the second compartment took place in each run after a delay of 5 to 10 minutes, as can be seen 
from the Table below. This period can be lengthened or shortened by varying the type and level of coating 
on the inner sachet 9. 
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EXAMPLE 2 

A sachet of the type described by reference to Figures 7 and 8 was prepared as follows. 
40 A rectangle of polyethylene film (6cm by 3cm) of 1 15u.m thickness was folded along the minor axis and 
heat -sealed along two edges. Calcium hypochlorite (1.25g) was placed in the sachet which was then 
sealed along the open edge to give a square sachet having 3cm sides. Three 1mm holes were made in 
each face of the sachet. 

A square sachet having 10cm sides was made from a sheet of Sontara (Trade Mark) 8000 non -woven 
45 polyester sheet by folding a sheet of 10 x 20cm material. Two sides were heat -sealed, and 25g of 
conventional washing powder and the 3 x 3cm sachet placed inside. The final seam was closed by heat- 
sealing. The complete sachet was placed in a Miele (Trade Mark) 429 washing machine along with a 2.5kg 
ballast load of terry towelling and cotton sheeting. The machine was set into action to run a 30° C cycle and 
the concentration of hypochlorite in the wash liquor measure at regular intervals. The following results were 
50 obtained: 



55 
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(mins) Conc n of hypochlorite in wash liquor (ppm) 
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The detergent was released within 3 minutes but release of the bleach was delayed for almost 15 
minutes. 

25 Example 3 

A sachet of the type described by reference to Figure 1 and 2 was prepared as follows: A strip of 
polyethylene laminated cellulosic non -woven fabric of base weight 30g/m 2 ) (Storalene (Trade Mark)) of 
dimensions 30 x 5cm was folded along the minor axis so that the polyethylene coated sides were adjacent 

30 to each other. The long seams were then heat -sealed. 25g of conventional washing powder was introduced 
into the sachet which was then heat -sealed so that the powder was confined in a compartment of 
dimensions 15 x 5cm defined in part by the folded seam. Calcium hypochlorite (1.25g) was introduced into 
the open end of the sachet and the sachet sealed. Two pin-holes (1mm diameter) were made in each face 
of the hypochlorite containing compartment, which compartment was then coated at 200g/m 2 with a 

35 polyethylene glycol having an average molecular mass of 35,000. 

The rate of release of the hypochlorite was measured in a similar experiment to that described in 
Example 2. The following results were obtained: 



Time mins) Conc n of hypochlorite in wash liquor (ppm) 
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10 


0 


15 


0 


20 


17. 7 


25 
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25.0 



In this case no detectable amount of bleach was released for more than 15 minutes and the detergent 
55 composition was released within 3 minutes. 
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Example 4 

A piece of Kimtex (Trade Mark) melt blown polypropylene non- woven fabric of 70g/m 2 and dimensions 
15 x 27cm was folded along the minor axis. Two further folds, equidistant (7.5cm) from the first and parallel 

5 with it were then made so that the fabric adopted an 'M' shaped configuration, Three of the seams were 
then heat -sealed to give two open compartments, one of which was contained within the other. The inner 
compartment was filled with potassium monopersulphate (3g) and the outer compartment was filled with a 
conventional detergent (20g) and sodium bromide (0.6g). The remaining seam was heat sealed with the rate 
of release of bleach into wash liquor determined as described in Examples 2 and 3. The following results 

70 were obtained: 



Amount of bleach released (g) 

0 
1 

1.6 
3.0 
3.0 

25 

The delay of release was less than in the previous examples; about half the bleach was released with 
10 minutes and all within 15 minutes. The detergent was released immediately. 

Claims 

30 

1. A product for the delivery of treatment agents into the wash liquor of an automatic washing or 
dishwashing machine, comprising a sachet having at least two compartments, including: 

(i) a first compartment of water -insoluble material containing a first treatment agent, said first 
compartment having at least one opening seal and/or being formed of porous water -permeable 

35 material, and being capable of releasing said first treatment agent into the wash liquor of a washing 

or dishwashing machine within a period of 3 minutes from the start of a wash process carried out 
with wash water at 30 0 C; and 

(ii) a second, non -opening, compartment containing a second, water-soluble or water -dispersible, 
treatment agent in particulate form, said second compartment being formed at least partially of 

40 porous water -permeable material through which said second treatment agent can be leached out 

by the wash liquor, said second compartment being provided with means for retarding release from 
the second compartment so as to take place more gradually than release from the first compart- 
ment, and/or delaying release from the second compartment for at least 5 minutes from the start of 
a wash process carried out with wash water at 40 ° C, said means for retarding or delaying release 

45 comprising 

(a) a substantially wholly pore -occluding external coating or layer that is capable of being 
disrupted by the wash liquor, and/or 

(b) the enclosure of the second compartment within another sachet compartment of porous 
water - permeable material. 

50 

2. A product as claimed in claim 1, wherein the second compartment is adjacent to the first compartment 
and separated therefrom by a non -opening seam, the walls of the second compartment being 
provided with a pore -occluding coating or layer. 

55 3. A product as claimed in claim 1 , wherein the second compartment is a separate sachet located within 
the first compartment. 



Time (mins) 

0.5 
6.0 

10 
15 
20 
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4. A product as claimed in claim 1, wherein the second compartment is integral with the first and located 
therein by means of folding. 

5. A product as claimed in claim 1 , wherein the second compartment is a separate sachet located within a 
5 third compartment separated from the first compartment by a non- opening seam. 

6. A product as claimed in any one of claims 3 to 5, wherein the walls of the second compartment are 
provided with a pore -occluding coating or layer. 

10 PatentansprUche 

1. Produkt fur die Abgabe von Behandlungsmitteln in die Waschflussigkeit einer automatischen Wasch - 
oder Geschirrspulmaschine, umfassend einen Beutel mit wenigstens zwei Kammern, einschlieBend: 

i) eine erste Kammer aus wasserunloslichem Material, enthaltend ein erstes Behandlungsmittel, 
75 wobei die erste Kammer wenigstens eine sich offnende Verklebung besitzt und/oder aus einem 

porosen, wasserdurchlassigen Material gebildet ist, und in der Lage ist, das erste Behandlungsmittel 
in die Waschflussigkeit einer Wasch- oder Geschirrspulmaschine innerhalb eines Zeitraums von 
drei Minuten nach dem Beginn eines Waschprozesses, durchgefuhrt mit warmem Wasser bei 30 °C, 
freizusetzen; und 

20 ii) eine zweite, sich nicht- offnende Kammer, enthaltend ein zweites, wasserldsliches oder wasser - 

dispergierbares Behandlungsmittel in Form einzelner Teilchen, wobei die zweite Kammer wenigstens 
teilweise aus wasserdurchlassigem Material gebildet ist, durch das das zweite Behandlungsmittel 
durch die Waschflussigkeit ausgelaugt werden kann, wobei die zweite Kammer mit Mitteln zur 
Verlangsamung der Freisetzung aus der zweiten Kammer versehen ist, urn diese langer als die 

25 Freisetzung aus der ersten Kammer allmahlich durchzufuhren, und/oder zur Verzogerung der 

Freisetzung aus der zweiten Kammer fur wenigstens funf Minuten nach dem Beginn des Wasch - 
prozesses, durchgefuhrt mit Waschwasser bei 40 °C, wobei die Mittel zur Verlangsamung oder 
Verzogerung der Freisetzung umfassen 

(a) eine im wesentlichen vollstandig Poren - abschlieSende, auBere Beschichtung oder Schicht, 
30 die in der Lage ist, durch die Waschflussigkeit zerstort zu werden, und/oder 

(b) den Einschlufi der zweiten Kammer innerhalb einer weiteren Beutelkammer aus porosem 
wasserdurchlassigem Material. 

2. Produkt nach Anspruch 1, worin die zweite Kammer der ersten angrenzend ist und durch diese durch 
35 eine nicht -offnende Naht getrennt ist, wobei die Wande der zweiten Kammer mit einer Poren - 

abschlieflenden Beschichtung oder Schicht versehen sind. 

3. Produkt nach Anspruch 1, worin die zweite Kammer ein innerhalb der ersten Kammer befindlicher 
separater Beutel ist. 

40 

4. Produkt nach Anspruch 1, worin die zweite Kammer mit der ersten intregiert ist und darin mittels Falten 
plaziert ist. 

5. Produkt nach Anspruch 1 , worin die zweite Kammer ein getrennter Beutel ist, der sich innerhalb einer 
45 dritten Kammer befindet, die von der ersten Kammer uber eine nicht -offnende Naht getrennt ist. 

6. Produkt nach einem der Anspriiche 3 bis 5, worin die Wande der zweiten Kammer mit einer Poren - 
abschlieBenden Beschichtung oder Schicht versehen sind. 

50 Revendications 

1. Un produit pour la distribution d'agents de traitement dans la liqueur de lavage d'une machine a laver 
ou d'une machine a laver la vaisselle automatique, comprenant un sachet ayant au moins deux 
com parti ments, incluant : 

55 (i) un premier compartiment en materiau insoluble dans I'eau contenant un premier agent de 

traitement, ledit premier compartiment ayant au moins une fermeture ouvrante et/ou etant forme d'un 
materiau poreux permeable a I'eau, et etant capable de liberer ledit premier agent de traitement 
dans la liqueur de lavage d'une machine a laver ou d'une machine a laver la vaisselle en une 
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periode de 3 minutes a partir du debut d'un traitement de lavage effectue avec une eau de lavage a 
30 ' C; et 

(ii) un second compartiment ne s'ouvrant pas contenant un second agent de traitement, soluble dans 
I'eau ou dispersible dans I'eau, sous forme particulate, ledit second compartiment etant forme au 
moins partiellement de materiau poreux permeable a I'eau hors duquel lequel ledit second agent de 
traitement peut etre lessive par la liqueur de lavage, ledit second compartiment etant equipe de 
moyens pour retarder la liberation hors du second compartiment de maniere a ce qu'elle ait lieu de 
maniere plus graduelle que la liberation hors du premier compartiment, et/ou pour differer la 
liberation hors du second compartiment pendant au moins 5 minutes a partir du debut d'un 
traitement de lavage effectue avec une eau de lavage a 40 °C, lesdits moyens pour retarder ou 
differer la liberation comprenant 

(a) une couche ou un enrobage externe obstruant de maniere pratiquement' complete les pores 
qui est susceptible d'etre desintegree par la liqueur de lavage, et/ou 

(b) I'inclusion du second compartiment a I'interieur d'un autre compartiment du sachet en 
materiau poreux permeable a I'eau. 

Un produit selon la revendication 1, dans lequel le second compartiment est adjacent au premier 
compartiment et separe de celui-ci par une jonction ne s ouvrant pas, les parois du second 
compartiment etant dotees d'une couche ou d'un enrobage d'occlusion des pores. 

Un produit selon la revendication 1 , dans lequel le second compartiment est un sachet separe situe a 
I'interieur du premier compartiment. 

Un produit selon la revendication 1, dans lequel le second compartiment fait partie integrante du 
premier et se trouve situe dedans au moyen d'un pliage. 

Un produit selon la revendication 1 , dans lequel le second compartiment est un sachet separe situe a 
I'interieur d'un troisieme compartiment separe du premier compartiment par une jonction ne s'ouvrant 
pas. 

Un produit selon I'une quelconque des revendications 3 a 5, dans lequel les parois du second 
compartiment sont dotees d'une couche ou d'un enrobage d'occlusion des pores. 
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© Wasserloslfche, pulverformige Reinlgungsmittelfur harte Oberflachen. 

© Zur Reduzierung des Wasser- und Heizenergiever- 
brauchs insbesondere bei Spulmaschinen wird ein wasserlos- 
liches, pulverformiges Reingungsmittel vorgeschlagen, 
welches auch bei erhohtem FlieEwiderstand und starkerem 
Schmutzanfall sine gute Reinigungswirkung aufweist. Dieses 
wird durch ein Reinigungsmittel fur harte Oberflachen, 
insbesondere von Geschirr, EBbestecken und anderen 
Kuchengerfiten, in automatischen Spulmaschinen, auf Basis 
von alkalischen Tragermaterialien, alkalibestandigen nicht- 
tonischen Tensiden und ublichen Zusatzen, wie Bleichmitteln 
(Peroxidverbindungen), Biociden, Duftstoffen, Schaum- 
verhOtungsmitteln und/oder Losungsvermittlern erreicht, 
das gekennzeichnet ist durch einen Gehalt an Polycarbon- 
sSuren und/oder deren Salzen mit einem Molekulargewicht 
von 12 000 bis 40 000. 
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Wasserlosl iche, pu 1 verf ormi ge Reinigungsmi ttel 
fiir harte Oberf 1 achen . 



Die Erfindung betrifft wasserl bsl i che , pul verf ormi ge 
Reinigungsmittel fiir harte Oberfl achen , die insbe.son- 
dere fiir Spul maschi nen geeignet sind. 

5 Fur wasserl bsl i che, pul verf ormi ge Reinigungsmittel ist 
aus der US-PS 3 922 230 die Mi tverwendung von Alkyli- • 
metall-, Ammonium- oder substi tui erten Ammoniumsal zen 
von Polyacryl- oder Polymethacryl sauren mit einem Mole- 
kulargewicht von 500 bis 10 000, vorzugsweise von unter 

10 5000, als Geruststoffe bzw. Waschmi ttel versta'rker , so- 

genannte Builder, bekannt, die allein oder in Verbindung 
mit anderen Bui 1 dersubs tanzen in den Re i ni gungsmi ttel n 
verwendbar sind. Von dem Einsatz hohermol ekul arer Poly- 
acryl- oder Polyal kyl acryl sauresal zen, wie sie beispiels- 

15 weise in der GB-PS 1 090 809 oder in der US-PS 2 327 302 
genannt sind, wird abgeraten, da derartige hbhermoleku- 
lare und/oder hal ogensubstituierte Polymerisate biolo- 
gisch nicht abbaubar seien. 



Ein weiteres Problem, das insbesondere bei den rait den 
bekannten Re i ni gungsmi tte 1 n betriebenen SpUl masch i nen 
auftritt, ist der relativ hohe Verbrauch an Wasser und 
Helzenergie. Um hier Einsparungen erzielen zu konnen, 
ist es bekannt, den Kreislauf der Reinigungsmi ttel 1 b'sung 
durch Verwendung von Mikrosieben zu verengen. Doch wird 
hierdurch der F-H e-Bwi ders tand der Lbsung erhbht • und die 
Reinigungskraft. der Rei ni gungsmi ttel 1 b'sung verringert. 

Der Erfindung liegt die Aufgabe zugrunde, ein Reinigungs- 
mittel zu schaffen, das auch bei erhohter Schmutzlast, 
die bei spiel sweise durch eine Verengung der ZufluB- und 
Abf 1 u&kanale oder durch Reduzierung der Spulflotte ver- 
ursacht wird, eine einwandfreie Reinigung von harten 
Oberf 1 achen, insbesondere von Geschirr, EBbestecken und 
anderen Kuchengera'ten , ermbglicht. An derartige Reini- 
gungsmittel werden folgende Anf orderungen gestellt: 

a) Sie sollen im stark alkalischen Medium, d.h. bei 
pH-Werten von 11 bis 12, stabil sein; 

b) Sie sollen bkologisch unbedenklich und ungiftig sein; 

c) Sie sollen mit den anderen chemischen Substanzen des 
Reinigungsmi ttel s vertraglich sein. 

Diese Aufgabe wird gelbst von wasserl bsl i chen , pulver- 
fbrmigen Reinigungsmi ttel n fur harte Oberf 1 achen, ins- 
besondere von Geschirr, EBbestecken und .anderen Kuchen- 
geraten, in automati schen Spulmaschinen, auf Basis von 
alkalischen Tragermateri al i en , al kal i bestandi gen nicht- 
ionischen Tensiden und ublichen Zusatzen, wie Bleich- 
mitteln ( Peroxi dverbindungen ) , Biociden, Duftstoffen, 
Schaumverhiitungsmitteln und/oder Lbsungs vermi ttl ern , die 



gekennzeichnet sind durch einen Gehelt an Polycarbon- 
sauren und/oder deren Salzen mit einem MoT ekul argewi cht 
von 12 000 bis 40 000, vorzugswe i se von 15 000 bis 
28 000 und bevorzugt von 19 000 bis 22 000. 

5 

Die Polycarbonsauren und/oder ihre Salze sind in einer 
Menge von 1 bis 8, vorzugswe i se 2,5 bis 4 Gewichtspro- 
zent, bezogen auf das Gesamtgewi cht des Re i ni gungsmi t~ 
tels, vorhanden. 

10 

Die Polycarbonsauren weisen zweckma'Bigerwei se etwa 
100 Carboxylgruppen im Molekul auf, insbesondere wenn sie 
in Form ihrer Salze eingesetzt werden. Bevorzugt werden 
solche Polycarbonsauren, bei denen zwischen zwei Carb- 
15 oxylgruppen 1 bis 3, vorzugswe ise2 Kohl enstof f atome 
stehen. 



Als Polycarbonsauren kommen in erster Linie Polyacryl- 
sauren, Polymethacry 1 sauren und Polymeri sati onsproduk te 

20 von Maleinsaure und bzw. oder deren Anhydrid und/oder 
Furaarsaure und Kthylen und/oder Propylen in Betracht. 
Bevorzugte Salze dieser Polycarbonsauren sind die Alkali- 
metall-, Ammonium- und substi tuierten Ammon i umsal ze , ins- 
besondere die Natri umsal ze. Als Substi tuen ten bei den 

25 substi tuierten Ammoni umsal zen werden Alkylgruppen mit 

1 bis 3 Kohlenstoffatomen, die als weiteren Substi tuen ten 
Hydroxyl gruppen aufweisen kb'nnen, bevorzugt. 

Die in den Re i ni gungsmi tte 1 n nach der Erfindung enthaltenen 
30 alkalischen Tragermateri al i en sind als solche bekannt und 
schlieBen wasserldsl iche Citrate, wie Trinatriumci trat , 
und Silikate, wie Na tr i umme tas i 1 i cate , sowie Alkalicarbo- 
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nate und -hydroxide ein. 

Als alkal ibestandige nicht-ioni sche Tenside haben sich als 
vortei 1 haft Kthylen- und/oder Propyl enoxi dan! agerungspro- 
5 dukte an Fettalkohole mit 12 bis 18 Kohl enstof f atomen oder 
an Oxoalko.bq.le Slit 10 bis 15 Kohl enstof f atomen erwiesen. Be- 
sonders bevorzugt sind Anl agerungsproduk te von 6 bis 8 Mol 
Hthylenoxid und 3 bis 6 Mol Propylenoxid an Alkohole mit 
12 bis 15 Kohlenstoffatomen. 

10 

Den Reinigungsmitteln konnen je nach Belieben ubliche Zu- 
satzstoffe wie Bl eichmi ttel , insbesondere Peroxi dverbi n- 
dungen, wie Percarbonate , Perborate oder Magnesiumperoxy- 
phthalat, ferner Duftstoffe, Ubliche Biocide, Schaumver- 
15 hiitungsmi ttel , Puf fersubstanzen und/oder Lbsungs vermi ttl er 
wie Natriumsulf at, in Ubllchen Mengen zugegeben werden. 

Die Verwendung der Polycarbonsauren und/oder deren Salze 
verbessert die Schmutzl bsung , das Schmutzdi spergi erver- 

20 mbgen und das Fl i eBvermbgen derartig, da3 unter normalen 

Spul f lottenverhal tnissen eine stark verbesserte Reinigungs- 
kraft und sogar bei einer reduzierten Spiilflotte und bei 
einem verkl ei nerten Laugenkreisl auf die normale Reinigungs- 
kraft erhalten oder sogar verbessert wird. Ein weiterer 

25 Vorteil ist darin zu sehen, da3 der Zusatz einer Polycar- 
bonsaure und/ode rderen Salzen mit den genannten Molekular- 
gewichten die Anwendung niedrigerer Splil temperaturen gestat- 
tet, als dies bisher der Fall war. 

30 Die geschil derten Vorteile werden auch dann erhalten, wenn 
man den Reinigungsmitteln gegebenenf al 1 s weitere Buildersub- 
stanzen, wie die liblichen Tri polyphosphate ( Pentanatri urn- 



Oder Per.takal i um-tri pol yphosphate ) oder Alkal i pyrophosphate , 
zugibt. Wenn es die bko'logi scheh Bedingungen gestatten, 
kbnnen auch chl orabspal tende Substanzen, wie das Natrium- 
salz der Di ch 1 or- i socyanursaure oder 1 , 3-Di chl or - 5 , 5-di - 
5 methylhydantoin (das unter dem Warenzeichen "Halane" von der 
Firma Wyandotte Chemicals Corporation, V.St. A., vertrieben 
wird) in den Reinigungsmi ttel n der Erfindung mitverwendet 
werden. 

10 Einen weiteren Gegenstand vorl i egender Erfindung bildet ein 
Verfahren zur Herstellung der Reinigungsmi ttel , das dadurch 
gekennzeichnet ist, daB man in einer Mi schvorrichtung , vor- 
zugsweise einem Pul vermi scher , ein al kal i bestandi ges nicht- 
ionisches Tensid auf ein alkalisches Tragermater i al auf- 

15 sprtlht und unmittelbar nach dem Aufspruhen des Tensids eine 
Polycarbonsaure und/oder deren Salz mit einem Molekularge- 
wicht von 12 000 bis 40 000 zugibt. 

Vorzugsweise wird das Tensid in die Mi schvorrichtung u'ber 
20 eine Winkelduse von 60° bis 140°, vorzugsweise 70° bis 95°, 
senkrecht zur Mi schri chtung auf gespriiht . 

Auf diese Weise wird die an sich stark hygroskopi sche Poly- 
carbonsaure und/oder deren Salz mittels des Tensids in das 
25 Tragermaterial eingezogen und dort versiegelt, so daB man 
ein frei flieBendes Pulver erh'a'lt, das keine Verkl umpungen 
oder Krustenbildungen beim Abf Ullen verursacht . AuBerdem wird 
ein Entmischen beim Lagern der Rei ni gungsmi ttel vermieden. 



30 Nach dem Einbringen der Polycarbonsaure und/oder deren Salz 
kbnnen die ubrigen Substanzen der Mi schvorri chtung zugefUhrt 
werden. 



- u - 



Weitere vorteilhafte Verfahren werden in den Beispielen 8, 
9 und 10 angegeben. Nachstehend sind Grundrezepturen fur die 
Reinigungsmittel nach der Erfindung aufgeftihrt: 



10 



1) Natrium-ci trat 

Natri ummetasil i kat (wasserfrei und/ 
Oder hydratwasserhal tig ) 

Polycarbonsaure vom Molekular- 
gewicht etwa 20 000 

Natriumpercarbonat 

Tensid 



10 



30 Gew.-Prozent 



40 - 60 Gew.-Prozent 

1 - 8 Gew.-Prozent 

5 - 30 Gew.-Prozent 

1 - 3 Gew.-Prozent 



15 



Anstelle von Natriumpercarbonat kann man auch 5 bis 25 
Gewlchtsprozent Natri umperborat oder 3 bis 10 Gewichts- 
prozent Magnesi ummonoperoxyphthal at verwenden. 



20 



2) Natriummetasil icat (wasserfrei und/ 
oder hydratwasserhal tig ) 

Pentanatri umtri polyphosphat 
Tensid 

Polyacryl saure vom ungefahren 
Mol ekul argewicht 20 000 



40 - 70 Gew.-Prozent 

15 - 25 Gew.-Prozent 

1 - 3 Gew.-Prozent 

1 - 8 Gew.-Prozent 



Als weitere Zusa'tze konnen 0,5 bis 1,5 Gewi chtsprozent 
25 chlorabspaltende Substanzen und/oder 5 bis 10 Gewichts- 

prozent Peroxidverbindungen zugegeben werden. Das Tri- 
polyphosphat kann bis zu 10 Gewichtsprozent durch 
Natri umci trat ersetzt werden. 



- 7 - 
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Die Beispiele erlautern die Erfindung. 



Bei spiel 1 

Reinigungsmittel flir Geschi rrspiilmaschinen : 
Trinatriumcitrat 25 



Pol yacryl saure vom mittleren 
Molekul argewicht 20 000 

Natriumpercarbonat 

An! agerungsprodukt von 6 bis 8 Mol 
Kthylenoxid und 3 bis 6 Mol Propylen- 
oxid an Fettalkohole mit 12 bis 15 
Kohl enstof f atomen 

Natriummetasil icat (wasserfrei und 
hydratwasserhal ti g) 



Gew. -Prozent 



3 Gew. -Prozent 
10 Gew. -Prozent 



1 Gew. -Prozent 



ad 100 Gew. -Prozent 



Beispiel 2 

Die Rezeptur des Beispiels 1 wird wiederholt, jedoch an- 
stelle von Natriumpercarbonat werden 8 Gewi chts tei 1 e Natri- 
umperborat eingesetzt. 

Beispiel 3 

Die Rezeptur des Beispiels 1 wird wiederholt, jedoch anstelle 
von Natriumpercarbonat werden 5 Gewi chtsprozent Magnesium- 
monoperoxyphthal at eingesetzt. 



Beispiel 4 

Pen tana tr iumtr i polyphos phat 
Polyacryl saure vom Molekular- 
gewichtsbereich 16000-25000 

Natriumsalz der Dichlor- 
isocyanursa'ure 



22,5 Gew. -Prozent 
3 Gew. -Prozent 

1 Gew. -Prozent 



An 1 agerungsprodukt von etwa 8 Mol 
Kthylenoxid und 5 Mol Propylenoxid 
an Oxalalkohole mit 11 bis 15 Kohlen- 

stoffatomen 1 Gew.-Prozent 

Natri ummeta si 1 i cat (was serf rei und 

hydratwasserhaltlg) ad 100 Gew.-Prozent 

Bei spiel 5 

Das Beispiel 4 wird wiederholt, jedoch enthalt die Rezeptur 
anstelle von Pentanatri umtri polyphosphat ein Gemisch aus 
gleichen Teilen Pentanatri umtri polyphosphat und Tri natri um- 
citrat sowie zusatzlich 6 Gewichtsprozent Natri umpercarbonat 



Beispiel 6 

Die Rezeptur des Beispiels 5 wird wiederholt, jedoch mit 
einem Gehalt von 0,5 Gewichtsprozent 1 , 3-Di chl or-5 , 5- 
dimethylhydantoin anstelle von 1 Gewichtsprozent des 
Natriumsalzes der Di chl or-i socyanursaure. 

Beispiel 7 

Ein Pul vermischer wird mit 500 Gewi chtstei 1 en Tragermate- 
rial ( Natri umci trat und/oder Natri ummetas i 1 i cate ) be- 
schickt und in Rotation versetzt. Aus einer Winkeldiise, 
die unter einem Winkel von 80° senkrecht zur Mischrich 
tung angeordnet 1st, wird die erf orderl i che Menge Tensid 
auf das Tr agermateri al auf gespru'ht . Onmittelbar nach dem 
Aufspruhen und bevor das Tensid in das Tragermateri al 
eingedrungen ist, wird die Polycarbonsaure in der ge- 
wlinschten Menge in den Pul vermischer gegeben. Nachdem die 
Polycarbonsaure mit Hilfe des Tensids in das Tragermate- 
rial eingezogen ist, werden die iibrigen Bestandteile der 
gewiinschten Rezeptur in den Pul vermi scher eingebracht. 



- a - 
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Es wird solange gemischt, bis ein homogenes Pulver ent- 
standen ist, das dann dem Pu 1 vermi scher entnommen und 
abgepackt wird. 

"5 Diese Arbeitsweise hat den Vorteil, da& die start hygro- 
skopische Polycarbonsaure in dem Tragermateri al mlttels 
des Tensids versieg.elt vorli.egt und dadurch v^r .dem An- 
griff von Luf tf euchti gkei t geschiitzt ist. 

10 Bei spiel 8 

In einem separaten Pul vermi scher werden 60 Gewi chtstei 1 e 
Polycarbonsaure und 20 Gewi chtstei 1 e Tensid vorgemi sent , 
bis die Mischung eine trockene Konsistenz aufweist. Da- 
nach wird dieser Premix in den Hauptmi scher zu ca. 500 Ge- 

15 wichtsteilen Tragermateri al. (z.B. Pentanatri umtri polyphos 
phat, Trinatriumcitrat und/oder Natri umsi 1 1 kat ) gegeben. 

Bei spiel 9 

In einen separaten Pul vermi scher gibt man 50 Gewichts- 
20 teile Tra'germaterial , 60 Gewi chtstei 1 e Polycarbonsaure und 
20 Gewichtsteile Tensid und mischt diese Substanzen bis zur 
trockenen Konsistenz. 

Dieser Premix wird in den Hauptmischer zu 450 Gewichtsteile 
des alkalischen Tragermateri al s (z.B. Pentanatri um-tri poly- 
25 phosphat, Trinatriumcitrat und/oder Al kal is i 1 icat ) gegeben 
und gut eingemischt. AnschlieBend werden die restlichen Be- 
standteile zugemischt. 



| 



Wasserl os 1 i che , pu 1 verf b'rmi ge Reini gungsmi ttel flir 
harte Oberflachen, i nsbesondere von Geschirr, EBbe- 
stecken und anderen KUchengeraten , in automati schen 
SpUlmaschinen, auf Basis von alkalischen Tragermate- 
rlalien, al kal ibestandigen nicht-ionischen Tensiden 
und ublichen Zusatzen, wie Bl eichmi ttel n (Peroxidver- 
bindungen), Biociden, Duftstoffen, Schaumverhiitungs- 
mitteln und/oder LSsungsvermi ttl ern , 

gekennzeichnet durch 

einen Gehalt an Pol ycarbons auren und/oder deren 
Salzen ntit einem Mol ekul argewi cht von 12 000 bis 
40 000. 

Reinigungsmittel nach Anspruch 1, dadurch gekennzeich- 
net, daB die Pol ycarbonsaure und/oder deren Salze 
ein Molekulargewicht von 15 000 bis 28 000 aufweisen. 

Reinigungsmittel nach den AnsprUchen 1 oder 2, dadurch 
gekennzeichnet, daB die Polycarbonsaure und/oder deren 
Salze ein Molekulargewicht von 19 000 bis 22 000 auf- 
weisen. 

Reinigungsmittel nach den AnsprUchen 1 bis 3, dadurch 
gekennzeichnet, daB sie solche Polycarbonsauren 
und/oder deren Salze enthalten, bei denen zwischen 
zwei Carboxylgruppen 1 bis 3 Kohl enstof f atome stehen. 

Reinigungsmittel nach den AnsprUchen 1 bis 4, gekenn- 
zeichnet durch einen Gehalt an Polyacryl sauren , Poly- 
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methacryl sauren und/oder Polymeri sationsprodukten von 
Maleinsaure und/oder deren Anhydrid und/oder Fumarsa'ure 
und ttthylen und/oder Propylen als Polyc arbon sauren . 

Reinigungsmittel nach den Ansprlichen 1 bis 5, dadurch 
gekennzeichnet, daS die Polycarbonsauren zumindest 
teilweise in Form ihrer Alkalimetall-, Ammonium- -und/ ■ 
Oder substi tui erten Ammoni urns al ze vorliegen. 

Reinigungsmittel nach den Anspriichen 1 bis 6, gekenn- 
zeichnet durch einen Gehalt von 1 bis 8 Gewi chtsprozent 
Polycarbonsauren und bzw. oder deren Salzen, bezogen 
auf das Ges amtgewi cht des Rei ni gungsmi ttel s . 

Reinigungsmittel nach Anspruch 7, gekennzeichnet durch- 
einen Gehalt von 2,5 bis 4 Gewi ch ts prozent Polycarbnn- 
sauren und/oder deren Salzen, bezogen auf das Gesamt- 
gewicht des Rei ni gungsmi ttel s . 

Reinigungsmittel nach den Anspriichen 1 bis 8, gekenn- 
zeichnet durch einen zusatzl i chen Gehalt an phosphat- 
haltigen Bui 1 ders ubstanzen und/oder an chlorabspal ten- 
den Verbi ndungen . 

Verfahren zur Herstellung von Reinigungsmitteln nach - 
den Anspriichen 1 bis 9, dadurch gekennzeichnet, daB 
man in einer Mi sch vorr i chtung ein al kali bestandi ges 
nicht-ionisches Tensid auf ein alkalisches Tragerma- 
terial aufsprliht und unmittelbar nach dem Aufspriihen 
des Tensids eine Polycarbonsaure und/oder deren Salz 
mit einem Mol ekul argewi cht von 12 000 bis 40 000 zu- 
gibt. 



Verfahren zur Herstellung von Re i n 1 gungsmi ttel n nach 
den Ansprlichen 1 bis 9 S dadurch gekennzei chnet , da3 
man in einer Mi schvorri chtung ein al kal i besta'ndiges 
Tensid mit einer Polycarbonsaure und/oder deren Salz 
mit einem MoT ek ul argewi cht von 12 000 bis 40 000 
mischt und diesen Premix in einem zweiten Mischer einem 
alkalischen Tragermaterial zugibt. 

Verfahren zur Herstellung von. Reinigungsmitte.ln nach 
den Ansprlichen 1 bis 9, dadurch gekennzeichnet , da3 
man einem Premix aus einem Tragermaterial , Polycarbon- 
saure und/oder deren Salz mit einem MoT ekul argewi cht 
von 12 000 bis 40 000 und einem al kal ibesta'ndigen Ten- 
sid herstellt und diesen Premix in dem Hauptmi scher 
auf die Hauptmenge des alkalischen Tr agermateri al s 
gibt. 
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